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THE 



TUTOR'S GUIDE: 

■^EING A 

COMPLETE SYSTEM OF ARITHMETIC: 



WITH 



VARIOUS BRANCHES IN THE MATHEMATICS. 

IN SIX PARTS, viz. 



I. Arithmetic in all its useful Rules, 
and to each a great Vajrlety of 
Questions. 

II. Vulgar Fractions, in all their 
Parts. 

III. Decimal Fractiont, with the 
Kxtraction of Roots of different 
Powers; to which are added, 
Rules, &c. fur the easy Calcula- 
tion of Interest and Annuities, 
«te. 

IV. Mensuration of Superficies and 
Solids, applied to measuring Ar- 
tificers* Wprks, &c. with a Col- 
leciion of Questions for Exercise. 

TO WHICH 



To which if added, ihfi Specific 
Cravitj of Metals, &c. 

V. Chronology, or the Method 
of finding the 'several Cycles^ 
Epacts, Moveable Feasts, Time 
of High Water, &c.; with a 
Collection of Questions relating 
to Histcoy: likewise all the most 
useful Examples on both the 
Gbltes. 

VI. Algebra, wherein the Method of 
raising and resolving Equations if 
rendered easy, and iljustjated with 
a Variety of Examples ^r^A Nume- 
rical Questions. "; t l^**'^ 

IS ADDED, ^ * r ' • 



AN APPENDIX, 

CONTAINING DIFFERENT FORMS OF ACQUITTANCES, 
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The Monthly Re view, ^ January 177 U g^^^^ iliefoU 
hmng Accouitt of ilte First Edition :-^ 

" The best method of conveying instruction is deriyed 
from experience; and though the author of die Tutor's 
Guide does not pretend to boast of new discoveries, yet it 
must be allowed that be has selected a great variety of ne- 
cessary and n^ful rules for t$ie obtaining a tborpugti know- 
ledge in. those sciences which defend upon arithmetic: and 
his fK>ok will be found particularly useful in this respect, as it 
contains a very considerable number of questions to exemplify 
the rules he has laid down^ and to exercise the attention of 
the learner.^— Many of them nay be thought to surpass the 
capacitjf <lf young scholars : but this circumstance is no jtist 
obje|?jtpfi against the book itself; it rather recommends the 
workup an after-review, when the understanding is enlarged 
and 'ripened. ^The pkm and execution of Mf, Vyse's per- 
formance do honour to his judgment and application, and en- 
title it to the general notice of those who are intrusted with 
the education of youth/' 



The Oriticai- Review gives the following Account :^^ 

• 

" Notwithstanding there are many books already extant 
upon the same subject, yet we apprehend that the woi^k before 
us will not be deemed either unnecessary or impertinent, after 
having assured our readers it is recommended to the favour of 
the Public by one of the most considerable mathematical 
writers of the present age/' 



Printed hy S. Hamihoi), Wcybridge, Surrey. 
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PREFACE. 



When we (consider the utility of ARITHMETIC, 
on which science almost all the others do abso- 
lutely depend, we need not be surprised that so 
many efforts have been made to bring this use- 
ful branch o( learning to the utmost degree of 
perfection: and although the vast extent. of the 
subject does in some measure defeat these 
attempts, yet, upon account of its real value 
and use, it certainly merits all the study and 
pains that can be bestowed upon it. 

In the following pages I have delivered the 
Definitions and Rules in as brief and concise a 
manner as I possibly could, so as lo make them 
general} and they follow in the same order as 
specified in the Table of Contents. Thus, Book 
the First contains the fpur primary rules, f. <?. 
Addition, Subtraction, Multiplication, and Di- 
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vision, in Integers; and Reduction, ascending 
and descending, with the Tables of Money, 
Weights, Measures, &c. with which the pupil 
should be well acquainted, before he proceeds 
to the use' of those rules in Compound Num- . 
hers. 

In Book the Second, the -rules follow in the 
same order in which they are generally taught 
in schools; but I apprehend the most expedi- 
tious method for the pupil would be to learn as 
far as the Rule of Three, then Vulgar and Deci- 
mal Fractions, and the Extraction of the Square 
and Cube Roots; after which a larger field may 
be opened to him,. as he will be more capable to 
judge for himself, and, with a little assistance 
from the master, go through any rule, to his 
own satisfaction, and his teacher's honour. 
But in schools the master very seldom either 
knows the business for which his scholars are 
designed, or the length of time they are to 
continue at school, and is therefore obliged to 
pursue the old beaten path, and teach them first 
what is not perhaps the most essential. 

In this work, amongst several hundred ques- 
tions, are all those most excellent ones of the 
late Martin Clare, arranged according to the 
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several rules to which they appertain; a thing 
wished for by school-masters and teachers in 

general. 

I pretend not to boast of new discoveries, but 
flatter myselF to have selected every necessary 
and useftti rule or proposition for obtaining a , 
thorough knowledge in those sciences which de# 
pend upon Arithmetic i and have given a great 
variety of such questions as will enable the tutor 
to supply his pupils with those that may be 
most conducive to the station of life for which 
tbey may be designed. 

I have selected the most difficfilt questions of 
each rulej as exercises for leisure hours. 

And, in order to make this book as useful vih 
possible, I have added several examples of the 
different Forms of Acquittances, Promissory 
Notes, iBi lis of Exchange, Bills of Parcels, &c. 
the frequent copying of which I would regoni- 
merid to the pupil. 

I have not adjoined the answers to the ques- 
tions, as I have published (by desire of several 
mathematit;ians an'd school-masters) a Key to 
the TUTOR^s Guide, wherein aH the answers 
are worked at length, with proper references to 
th^ questions as they stand in this edition. « 
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I need not point out the great utility of such 
a performance; it is sufficiently evident to all, 
who are ejnployed in this branch of education, 
especially such as have the care of a numerous 
school, and experience the difficulties that 
teachers in general labour under vi^ith respect 
to time; a grievance that must continue, while 
their remuneration is so very inadequate to their 
labours. 

I hope the gentlemen of the profession will 
do me the justice to believe, that my design in 
this performance was not to dictate to, but ease 
the master; and the skilful teacher will no 
doubt vary the work of the questions according 
to the nature of the several rules. 

The Tutor's Guide and its Key furnish a 

Complete System of ARITHMETIC, and will 
enable those, who are acquainted with the fir^t 
principles, to attain (without the assistance of 
a master) a competent knowledge of the several 
Ktiles with ease and precision. 

The favourable reception the former editions 
have met with, encourages me to hope that the 
alterations and corrections which have been 
made in this, will merit the approbation of those 
gentlemen> who have kindly interested them.- 
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selves in behalf of my former endeavours^ to 
whom I return my most sincere thanks ^ and 
remain. 

With the utmost Esteem and Respect, 

Their and fche Public's much obliged,. 

Obedient humble Servant, 

CHARLES VYSE. 

London, 1807. /\i^ ^^^^ ■j^^-ri--^ '^ 
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EXPLANATION of tJie CHARACTERS made use 

of in this BOOK. 

Signs. Names. Significations. 

-{- Plus, or fnore. The sign of Addition, as 6-{'2 is 8. 
— Minus, or less, The sign of Subtraction, as 6 — 2 is 4. 

^ Multiplied 1 The sign of Multiplication, as 6x2 is 
^ \into or by j 12.. 

-7- Divided by. The sign of Division, as ($-^2 is 3. 
'= Equal to. The sign of £quality> as 6-|-''^=8. 

• • I So is I ^*^*^ ^^S"* ^^ Proportionals, as 2 : 4 : : 6 : 12^ 
y K Extraction 1 The Square Root of 9=3 is ^9=3, and 
V ) of the Roots, 3 the Cube Root of 8=2 is ^^=2. 

6 — 4x9 = 18; signifies, that 6, less 4, multiplied by 9=18. 
A^. jB. 8* lienotes that 8 is'to be scjuared. 
9^ denotes that 9 is to be cubed. 

V^4, or 4"^, denotes the Cube Root of the Num- 
ber 4. 



The Twehe SIGNS of the ZODIAC, 



T Aries, the Ram. 
y Taurus, the Bull, 
n Gemini, the Twins. 
S3 Cancer, the Crab. 
SI Leo, the Lion. • 
T»R Virgo, the Virgin. 



A Libra, the Balance. 
tti Scorpio, the Scorpion. 
/ Sagittarius, the Archer. 
Ijp Capricornus, the Goat. 
^ <5r Aquarius, the Water-bearer. 
K Pisces, the Fishes. 
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TUTOR'S GUIDE; 

BEING 

A COMPLETE SYSTEM OF ARITHMETIC. 



BOOK I. 
Aritfimetic in Whole and Congxnmd Numbers, 

INTRODUCTION. 

Arithmetic is the science or knowledge of Numbers, 
which is either Unit, or a multitude of Units. 

Unit is any thing considered as one, or 1. 

Digits^ or Figures, are the marks by which Numbers are 
denoted or expressed, and are the nine following, viz. 
1, 2, 3, 4, 5, 6, 7, 8, 9: with these there is used the mark 0, 
called a Cipher, which of itself stands for nothings but being 
annexed to the right-hand of a Digit, alters its value ; thus, 
40 signifies forty, and 400 stands for four hundred, &c. (See 
the ifol lowing- Table.) • 

Integers, or whole Numbers, are such as express a Number 
or multitude of things, whereof each is considered as an 
Unit. Thus, 6 Pounds, 12 Yards, 140 Miles, &c. each of 
which is called an Int-eger, or whole Number. 

Compound Numbers are such as consist of different deno^ 
minations, as Pounds, Shillings, Pence, and Farthings; or ' 
Hundreds, Quarters, Pounds, Ounces, &c. 

Thus 471, 12s. 6Jd. or 4C. 2qrs. I4lb. &c. 

A Fraction, or broken Number, is always less than Unit, 
as } represents three quarters of any thing or Unit, and f is 
six eighths of Unit, or 1, &c. 

Arithmetic, with regard to art and science, consists both ib 
Theory and Practice. 

Theory considers the nature and quality of Numbers, and 
demonstrates the reason of practical operations. 

The Practice is that which shows the method of working 
by Numbers, so as to be the! tfnat useful and expeditious for 
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2 Numeration. 

business/ and ha? five principal or fundamental Rules for the 
operation ; visBf 

1. NUMBRAIMLON, •r NOTATION. 2. AdDITIOH. , 3. SUB- 
TRACTION. 4. Multiplication. 5. Division. 

Sect. I. NUMERATION 

"JXACHETH to read or express the tru« Ttilue of any 
Number when written down ; and consequently to write down 
any proposed Number, acgqrding to its true value ; and this 
consisteth of two parts : 

1. The due order of placing down Figures. 

2. The true value of each Figure in its place | both of 
which are pliunly exhibited in the following 

TABLE. 

i i 



.2 S ^ 

A O 




00 



i I ? I I 

S a: gH H ' » eS D . 

7 . 6 5 4 . 3 .2 I 

0. 00 . 0.0' 

0. 000. 000 

4 . 0. 000 

4 0. 000 

4 0.000 

4.000 

4 

4 

4 

EXAMPLES. 

Write down the Value of the following Numbers in Word» 
at length, vrz. 



(1) 94 

(3) 3024 

(4) 37460 
{5) 1.49<$1S 



(6) 6040390 

(7) 476^121 

(8) 790401950 

(9) 79041955 



In Figures, express 

(I) Seventy-seven. (2) Four hundred and ninety, 

(3) Six thousand and fifty-gye. (4) Seventeen thousand 

seven hundred and nine. (5) Eight hundred thousand and two* 

(6) Seven millions forty- four thousand and seyenty-four. 

(7)' Six hundred and ninety-four millions four hundred tiiou- 

sand alfd sixty.. 

NOTATION 

fy Roman Numerkal Lttiers* 

One, five, ten, fifty, hun4red, five hundred, thousand. 
I, V, . X, 1L, C, D, M. 

When a lesser numerical letter stands before a greater, it 
must be taken from it ^ as, I before V or X; and X before L, 
or C, &c. Thus, 

four, nine, forty, ninety, &c. 

IV, IX, XL, xa 

. When a lesser numerical letter stands after a greater, it is 
to be added to it. Thus, 

six, eleven, sixty, one hundced-Md tern 
VJ, XI, LX, ex. ^^^"^ 

' A Line drawn oyer any number less than a thousand sig- 
nifies so many thousands ; as LX, is sixty thousand ; C, is 

one hundred thousand; M, is one Million, &c. 

Write down in common Figures the following Numbers, 
expressed in numerical letters, viz. XIX, CC, DC, DLX. 

MI, MDCCL, LXX, CX, MD, and MDC. 

Writedown in numerical letters the following Numbers, 
expressed in common Figures, viz. 

29, 104, 419, 1741, 2007, 17678, 10004, and 674084. 

II. ADDITION of INTEGERS 

TEACHBTH to add sundry Numbers together into one, 
Sum, called the Total. 

RULE. 

1. Place all the Numbers ofa like name under one another ; 
that is, units under units, tens under tens, hundreds under 
hundreds, 8cc. 

2. Beght with the Units,-and singly collect the Sum of each 

B2 
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row; and« if their Sam be less than ten> set it down ander- 
neath its own Place ; but, if it exceed ten, the excess is only 
to be set down, carrying one for every ten to the next fow, 
and so on, cohtinuing to the last row, at which set down the 
total Amount. 

PROOF. 

Vary the adding, by beginning at the top of the Sum, and 
reckon the Figures downwards, in the same manner as you 
added tbem upwards ; and if the Sum come the same as before, 
it is supposed to be right. 

TABLE of ADDITION, 

which is to be got by Heart by those who are beginners in 

this science. 



The manner of using 
the Table is thus : — 
Take the greater of 
the two Digits, whose 
Sum is soughj^ in the 
upper line, and the 
lesser on the left-hand 
column, in the same 
line with this ; and 
underneath the other 
stands the Sum. 



As suppose I wanted the Sum of Q and 7 : then I look for 
on the head of the Table, and in the same line with 7, on 
the left-hand side^ sUmds 16 — the Sum. 






12 3 4 5 


6 


7 8 


9 


1 


2 1 3 1 4 1 5 1 6 


7 


8 9 1 10 


2 


- 14151 6 1 7 


8 


9 10 11 


3 


— 1 6 1 7 1 8 1 9 1 10 1 11 1 12 


4 


_ _. 8 1 9 10 1 11 j 12 1 13 


5 


— . _ — 1 10 11 1 12 1 13 


14 


6 


— — — 


12 1 13 1 14 


15 


7 


-J 


14 1 15 1 16 


8 




— 1 Id^l 17 


9 


- 


18 


"" — ., .. ^^ .«« 1 


I0| 



(1) 





EXAMPLES. 


147279 


(2) 


176042 


274042 




47976 


716914 




274 


472196 




4 


417417 




471472 


194746 




469 



(3) 



127492 

274614 

27406 

274 

24 

4158 



(♦) 



(7) 





Subtraction. 






♦ 


EXAMPLES. 






147747 


(5) 


2147426 


(8) 


174684 


74774 




2749 




147129 


2467 




275 ' 


• 


2984 


915 




3746 




100 


20 




74 




, 63 


6 


(8) 


2147 


(9) 


1074 








174264 


14768412 


174684 


7416 . 




2131596 




26276 


271 




294168 




174168 


J47419 




274 * 




276 


4176 




7147 lp4l 




7 


47 




219116 




741705 


7913 




1427 




27417 


274 


- 


70 




3570 


^ 











III. SUBTRACTION 

. T£ACH£TH to take a lesser Number from a greats and 
thereby shows the Difference or Remainder. 

RULE. 

1. Place your Numbers according to the direction giyen in 
Addition. ' 

2. Begin at the right-hand, and subtract each under Figure 
from that which stands over it, writing each Remainder under, 
the Figure it proceeds from ; so shall all the Remainder to* 
gether express the Diflerence required. 

3. But when the under Figure exceeds that which stands 
over it; you must borrow ten (the same which you stopped at 
in Addition), from which take the lower Figure, add to th^t 
Difference add the upper Figure and set down the Sum, al- 
ways remembering to carry or add one to the next Figure on 
the left-hand before you subtract. 

PROOF. 

To the lesser Number add thr Remainder; if the Sum be 
like the greater, the work is right. 



MuUipUcaticfti. 
TABLE of SUBTRACTipN. 






12 3 4 5 


6 


7 


8 


9 


1 


Oil |2|3|4|5|a|7|8 


Q 

- 1 


- |0 1 1 2 3 


4. 


5 6 


|7 


3 


- 14 2- 


3 


4 5 


6 


4 


(0 1 


2|3|4 


5 


d 


0| 1 |2(3|4 


a 


..^ „^ _^ 





1 


2 


3 
2 


7 







1 


8- 


1^^ 


1 ^ i 


1 




m»iM I- 




^ 


9 




y 








The manner of 
using this Table is 
the same with that 
of Addition ; only, 
instead of adding 
the Digits together^ 
subtract them. 



EXAMPLES. 



(1) 



From 1472742 
Take 1251620 



(2) 



1704941 
807467 



(3) 17406542 
J 67 167 46 



Kern. 221122 



Proof 1472742 



(4) Bought 10768475 (5) 207417^ (6) 7417065 
Sold 7607485 1760184 4708095 



■*•* 



Rem. unsold 



1 I r 



(7) From 10746142 (8) 1246S4(^ * (9) 2170684 
Take 1786076 .. 9147608 " 1100787 



Rem. 



(1 0) From 1 06742740 (11)21 4200040 
Take ^4760946 107400760 



rV. MULTIPLICATION 

TEACHETH how to increase any one Number by another, 
80 often as there are Units in that Number by which the one 
is intreased ; and serves instead of many Additions. 



MuUiplic&tiM. 7 

To this Rule belong three principal NuNnWr^i, vie. 

1. The Maltiplicand, or Number to be increased or amki- 
plied. 

2. The Multiplier, or Number by which the MtiUiplidttAd 
is increased or multiplied. 

3. The Product^ or Number produced in mukiplying. 
Note.**^Before any operation can be pev fornoied in this Rude, 

it is absolutely necessary that the following Table be got by 
heart ; as the ready performance of this and all the following 
Rules entirely depends upon having a perfect knowledge of it. 

Table. 

4 5 6 7 8 9 lO n 12 



1 

2i 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



2 3 



^a*rf*i 



2^^ 



4 I 6 I 8 I 10 I 12 t 14 I 16) 18 



i^ I t 



|9M2 



— I 16 



15 \ 18 I 21 



20 I 24 I 28 



24 I 27 



20 I 22 I 24 



30 I 33 



36 



48 



32 I 3^ I 40 I 44 

— — I 25 \ib i 35 i 40 43 1 50! 55 | 60 

— — — 1 30 I 42 I 4S J 54 I 60 | 66 f 72 



— — — — I 49 56 



63 I 70 I 77 84 



I 64 I 72 I 80 I 88 



96 



— — — — . — ■*>! 81 I 90 I 99 I tQ.8 



— — — -* ^ ] tool llQi IgO 



«-«_^_- — _ — \ jQA I lS2 



I 144 



USE of the TABLE. 

Seek the greater of the two Digits in the tipper line, and 
underneath it, against the lesser, taken in the left-hand column, 
is the Product sought. Thus, to multiply 9 bj^, sedc 9 in 
ibe upper line, and under is, against 6 on the le^ is M %he 
Product : and so of any other. 

Note. — For the converiiency of dividing by 21 or 12, I 
have continued the Table to 12 Times, or else in Multiplica- 
tion it is only required to 9 Times. 

Case 1. To multiply by a single Figure, 

RULE. 

1. Place the MnltipUet underneath the Unit't Place of the 
Multiplicand. 

2. Multiply the Unit Figure of the Multiplicand by the 
Multiplier ; if their Product be less than ten, set it down uil« 



8 



MultipUcaticm. 



der its own Place <yf UniU ; but if their Product exceed ten 
or tens, then set down the Excess only (as in Addition), and 
bear or carry the said ten or tens in mind, until you. have 
multiplied the next Figure of the MultipHcand by the same 
Figure of the Multiplier, and, to thek Product add one for^each 
ten borne in mind, setting down the excess of their Sum above 
ten^ or tens, as before; and so proceed until all (he Figures of 
the Multiplicand are multiplied by the Multiplier. 

PROOF. 

The most sure and unerring way is by Division. But as the 

learner is supposed not yet to know that Rule, he cannot prove 

by it; let him therefore make the Multiplicand the Mnl* 

tiplier, and if the Product come out the same as before, the 

-fc^^Work is right. 

^ Some Masters that teach, and several Authors that write of. 
Arithmetic, prove Mu I li plication by the Cross. But this me- 
thod is not to be depended upon, as it will prove a Sum to be 
right, when at the same time the work is utterly false. But 
it will not prove a Sum false that is right. 



EXAMPLES. 



(1) Multiplicand 41760985S 
Multiplier 2 

Product ■ 



(2) 342719086 

3 



(3) 257680914 

4 



(4) 174205683 

5 



(5) 170965381 ' 

6 



(6) 749185603 
7 



(7) 262758094 

8 



(8) 376290845 

9 



Case 2. When the Multiplier consists of several Figures. 

RULE. 

1. Place each Figure in the Multiplier respectively under 
its own kind in the Multiplicand. 

2. Multiply the Multiplicand by each Figure of the Mul- 
tiplier^ as before ; observing to place the first Figure of each 



.respective Product uoderneath that Figure of the Multiplier 
by which you multiply. 

3. Add the several Products together^ and the Sam will he 
the desiredj or total. Product. 



(9) : 


142737396 
16 


EXAMPLES. 

(10).216Q7472^ 
28 


(11) 

(1*) 
(in 

< 

(20) 

■ » 


22076849 
97 










(12) 


247567 
475 


* 

(13) 317649 

669 * 


. 2706915 
3746 










(15) 


147678 
5682 ^ 


(16) 47269 
73581 


73581 
47269 




, 


• 




(18) 


764258 
417396 


« » 

(19) 417396 
764258 


2719064 
5648736 











Case 3. When Ciphers are intermixed with the Figures in 
the Multiplier. 

RULK 

Omit them, and place the first Figure of each particular 
Product under its respective Multiplier. 

EXAMPLES. 

(21) 10746047 (22) 804700625 

207908009 



40500108 



Case 4. When there are Ciphers at the right-hand of either, 
or both the Multiplier and the Multiplicand. 

RULE. 
Proceed asbefore, neglectii^ the Ciphers until the parti- 
cular Products are added together, and to that Sam place the 
Number of Ciphers Ih^t are at the end of both Factors, on 
the right-hand. 

B5 



10 



It. 



. EXAMPLES. 
(83) 14fi90Oa (24>} 2768000 



a7oo 



24600 



mmmmm 



If tl be required to n^llJply tny Number by 10, 100^*1000^ 
&c. it is 6n1y annexing the Ciphers of the Multiplier to the 
right-hand of the Multiplicmd, and the work is done. 

CttMe 5. When the Multiplier is such a Number that any two 
Figures in the Table, being multiplied together, will produce it, 

RULE. 
Multiply the given Number by one of those Figures, ancl 
that Product by the other; which will give the desired Product. 

£;3CAMPL£S. 
(25) Multiply 24674 by 16. (26) Mul. 340764 by 28. 

(27) Mul. 142395 by 56. (28) Mul. 176848 by 81. 

(29) Mul. 420746 by 72. (30) Mul. 17O03 by 63. 

(31) Mul. 43074 by 144. (32) Mul. 14068 by 132. 



GtseO. When the Multiplier is any Nmnber between 10 
and 20. 

RULE. 

Multiply by the Figure in the Unites Place, and, as you mul- 
tiply, add to the Product of each single Figure tfarat of the 
Multiplicand, which stands next on the right-hand. 

EXAMPLES. 
(33) 1^2716 (34) 14276 (33) 146094 (36)24176 



11 



(37) 36142 
15 



12 



(38) 176424 
16 



13 



(39) 14609 
17 



14 



(40) 18627 
16 



Dwigiou, 1 1 



V. DIVISION 



TEACHETH us to find how often one Number is Con- 
tained in another, or ^o divide any Number of Quafittty gk^il 
into any Parts assigned, and serves instead of many Subtrac- 
tions. In this Rule there are three Numbers r^al, and a fburth 
accidental; viz. 

1. The Dividend, or Number to l^ divided. 

2. The Divisor, or Number by which, you divide. 

S. The Quotient, or Number that/ shows how oftfn the 
Divisor is contained in the Dividend. « < 

4. The Remainder, which is alv^ays less than what you di^ 
vide by. 

Case I . When the Divisor ia not greater than 1 2. 

RULE. 

First seek how often the IXvisor is contaieed in the first Fi- 

fnte of the Dividend, or, in case the first Figure of the Divi- 
end be less than the Divisor^ then in the first two l^ignres erf 
the Dividend, and set the quotient Figure down accordingly ; 
and, if any thing remain, carry it to the nest Figure in tne 
Dividend, where it must be reckoned as so many Tens ; that 
is, if one remain, you call it 10; if two, 20; if five, 50, and 
so on ; bearing in mind the Remainder of each Pigtire, and 
adding it to the next, until you have made use of dn the Fi- 
gures in the Dividend. This is called Short Division; 

PROOF. 

Melliply the Quotient by the Divisor, and^ ae yo« inulti[»ly, 
add the Remainder, if any, or aidd the whole Remainder te the 
Product at last, and if it come the same as the Dividctid, the 
Work is right. 

EXAMPLES. 

(1) 2)1742636 (2) 3)2764064 (3) 4)2160742 



(4) 5)1076426 (5) 6)71420954 (6) 7)4674263 



n ■ — 



1^ uivmon. 

(7) 8)2768090 (8) 9)6768094 (9) 10)2762764. 



(10) 12)276484 



Case 2. When the Divisor consists of many Places or Fi- 
gures. 

RULE. 

1. If the Divisor be a less Number than so many Figvre* 
taken in the Dividend, see how often the first Figure of the 
Divisor is contained in the first Figure of the Dividend, and 
the Figure which expresses it is the first of the Quotient; by 
which multiply the Divisor, and place the Product under the 
sai^ Figures of the Dividend, and draw a line underneath it : 
subtract it therefrom, and to the remainder annex the foHow- 
ing Figure of the Dividend^ then proceed as before. 

2. Sut if it happen that the Divisor be a greater Number 
than so many Figures of the Dividend ; you must take a Num- 
ber of places in the Dividend greater by one, and see how 
often the first Figure in the Divisor is contained in the first 
two of the Dividend, allowance being made for what you 
carry from the Figure on the right. 

S. If in any Case the Remainder be so small, that when the 
Figure of the Dividend, joined with it, makes a Sum less than 
the Divisor, then a Cipher is to be placed in the Quotient, and 
another Figure brought down, and then proceed as before ; 
this is called Long Division. 

EXAMPLES. 

(11) 25)736473575( (16) 7 489) 12045 307 60( 

(12) 84)S5730972( (17) 42163)U2737328( 

(13) 648)272357640( (18) 61745)392628787( 

(14) 759)3089 1829676( (19) 684.573)3233238699( 

(15) 3065)6346390224.7( (20) 476085) 9 88 3 905 47 80( 

(21) 4728395)27750950255( 

Case 3. When the Divisor has Ciphers on the right-hand. 

« 

RULE. 
Strike them off, and so many of the last Figures in the Di- 
vidend : divide by those Figures of the Divisor that are left 
when the Ciphers are omitted. But when the Division is 
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ended^ those Ciphers so omitted in the DiTisor, and the 
Figures cut off in the Dividend, are both* to be restored to 
their own places. 

EXAMPLES. 
(22) 2800)1 1928248( (23) 172000)21.7 00467 4( 

Note — When the Dividend has the same Numbef of 0*s on 
the right-hand as the Divisor, strike them off from each, and 
the Remainder will be so many of what you divide by, with- 
out annexing the O's that were struck off ' 

EXAMPLES. 

(24) 473000)35 1858000C ' (25) 6l;7O0OO)5994300O0( 

Case 4. When the Divisor is such a Number, that any two 
Figures in the Multiplication Table, being multiplied together, 
will produce the said Divisor. 

RULE. 
Divide the given Number by -one of those Figures, and that 
Quotient again by the other, which will give the Quotient re- 
quired. 

Note. — Observe, that if there be a Remainder in the last 
Division, it will be so many times the first Divisor ; which, 
added to the first Remainder, if any, will give the true one. 

EXAMPLES. 

(26) ("1206816) r 16 (| (30)^ ("247684 

(27):2 J *2768f , } 48 (31).-H J 14652 

(28)v| ) 74682(8^) 72 (32)^ )417681 

(2s/(^ ( 14276) (.144 (t "(33)^ (3.07684 

Case 5. When the learner is pretty well versed in Division, 
he may subtract each Figure of the Product, as he produces \t, 
and so only write the Remainder, which will shorten the Work, 
and be much the best way, when the Divisor is small. . 

EXAMPLES. 

(34) 17)690489( (36) 467)2148686( 

(33) 86).5343698( (37) 607 4)24939 844( 
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TABLES Qf ENGLISH COINS, &c. 



4 Farthingsl f Penny. 

1 2 Pence > are one < ShilHng. 
20 Shillings ) (.Pound, £. 

i 
i 

i 



d. 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



V 



flq. 



wrote for<2q. 
(3q. 

PENCE TABLE. 



1^ 



are < 



8. d, 
1 8 



2 
3 
4 
5 



a 

4 

2 




5 10 

6 8 



7 

8 
9 



6 
4 
2 



10 



24 
3d 

48 
60 
72 

84. 

95 
108 
120 
132 
144. J 



► are < 



2 
9 

4 

5 

6 

7 

8 

9 

10 

11 

U2 



The WEIGHT and VALUE of such GOLD and SILVER 
COINS as are most commonly used in ENGLAND. 





Weight. 




Value 






dwts.gr. 


mites. 




/. 


s. 


d. 


A Guinea - - 


. 5 9 


9 . - 




- 1 


1 





Half ditto - - 


. 2 16 


14f . 


m . 


- 


10 


6 


A Onnrtpr Hitto 1 ■^ 


T _ _ 




. -O 


5 


3 ' • 


XX >aCUaA ICI Ulbti 


SILVER. 




" 'V 


*/ 


%^ 


A Crown - - - 


> 19 8 


lOf - 


m m 


- 


5 





Half ditto - - 


> 9 16 


H- 


m m 


- 


2 


6 


A Shilling - ■ 


• 3 20 


18 - 


- - 


- 


1 





A Sixpence - ■ 


• 1 22 


9 - 




-X) 





6 



Note—Twenty Mites make one Grain. 



I Reduction. 15^ 

We also have had I^ortugal Money in use here, the Vahie and 

Weight of which are as fotlow : • 

/. 8, d. dtvts, gn, 

A>Pieceof - • 3 12 should weigh 18 10 

Dittp of--116 g 8 

V Ditto of--0 18 4 15 

Ditto of - - 9 O 2 7i 

A Moidore --170 6 18 

Half ditto -0 13 6 3 9 

Quarter ditto 069 1 Ifif 

A Pound of Copper Avoirdupois is coined into twenty-three 
Pence; consequently a Halfpenny is one third of an Ounce 
nearly, and a Farthing one sixth. ' 



ANohle 6 8 

Angel 1 



s, d, L 9» d» 

ACarolus 1 3 

Jacohus 15 

Groat ' 4 
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VL REDUCTION 

TEACHETH t» reduce all great Numbers into small, by 
multipiyiog the given Number by so many of the next lower 
Name as make one of the higher ; still keeping them equiva« 
lent in Value, and is called Reduction descending : on the con- 
trary, all small Names are brought into great, by dividing the 
given number by so many of the lesser Name as make one of 
the next greater ; this is the reverse of the last, and is termed 
Reduction ascending. 

EXAMPLES in MONEY. 

(1) In 271, how many Shillings and Pence? 

(2) Reduce 6480 Pence to Shillings and Pounds. 

(3) How many Shillings, Pence, and Farthings, are there 

in 40/. 10*.? 

(4) In 38880 Farthings how many Pounds? ' 

(5) Reduce 104/. 17«. 6id. to Farthings. 

(6) How many Pounds in 100683 Farthings? 

(7) In 21 Guineas, how many Shillings, Pence, and Far- 

things? 

(8) Reduce 21168 Farthings to Guineas* 

(9) In 412 Moidores how many Farthings? 
(10) How many Moidores in 54432 Farthings? 
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Marked 

dwts. 
oz. 



WEIGHTS and MEASURES. 
TROY WEIGHT. 

24* Gcains 1 ( Penny- Weight. 

20 PenQy->WeighU >make oae.< Oance. 



12 Ounces J {Pound, fc. 

By this Weight are weighed Gold, Silver, Jewel9> Amber> 
and all Liquors. 

N. B. 1402. lldwts. I5igrs, Tr^y, are equal to I Pound 
AToirdupois. 

EXAMPLES. 

(1) In 24/6. of Silver, how many Ounces, Penny- weights, 

and Grains? 

(2) Reduce 138240 grs, to dw£s. oz. and lb. 

(3) In an In^ot of Silver, weighing 12/^. lOqz* Q2gr$» how 

many Grains? 

(4) Reduce 73942 grs. to Pounds. 



APOTHECARIES WEIGHT. 



Marked 
grs. 

9 

3 



20 Grains "J f Scruple* 

3 Scruples f ^^j^^ ^^^ 1 Dram. 
8 Drams C j Ounce. 

12 Ounces j (^ Pound, jfe. 

Apothecaries, in making up their medicines, use this 
Weight, but they buy and sell their drugs by the Avoirdu- 
pois Weiffht, 

EXAMPLES. 

(5) In 14/6. how many Ounces, Drams, Scruples, and 

Grains ? 

(6) Reduce 80640 ^«. to 9, S, ?, and Jfe. 

(7) How many Grains in 4 ^, 11 |> 2 9 , 17 grs. ? 

(8) In 28377 grs'. how many Pounds } 

AVOIRDUPOIS WEIGHT. 
Marked 

16 Drams "% T Ounce. ^ 

1 6 Ounces / 1 Pound, 

28 Pounds >make one< Quarter of Cwt. 

4 Quarters or 1 1 21b. L J Hundred. 

20 Hundred J (.Ton. 



dr. 
oz. 
lb. 
qr. 
cwt. 



Reduclion. 
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By Avoirdupois Weight is weighed all manner of things 
that have waste ; as all Physical Drags and Grocery, Resin, 
Wax, Pitch, Tar, Tallow, Soap, Hemp, Flax, Hay, Wool, 
&c. ; all base Metals and Minerals, as Iron, Steel, Lead, Tin, 
Copper, Alum, Copperas, &c. Also Bread, Butter, Cheese, 
Salt, Butchers' Meat, &c. 

The Denominations in some of which are as follow, viz. 
8 Pounds 1 C Stone of Butchers' Meat. 

1 4 Pounds > make one < Stone of Horseman's Weight 
IQi Hundreds^ (, Pother of Lead. 

WOOL WEIGHT. 

7 Pounds 1 C Clovellej Todds 1 C Wev. 

2 Cloves ^ make one ^ Stone}| 2 Weys ^make one ) Sack. 



(Todd|li2 Sacks ) 



BREAD. 

Peck Loaf 
Half ditto 
Quartern ditto 



Last. 

Weight. 
lb. o'z. dr. 
17 6 1 
8 11 Oi 
4 5 8{ 



2 Stones 3 

HAY. 
5^ Pounds of Old Hay, 1 ^^^ 

60 Pounds of New ditto ) '^^"** 
56 Trusses Aake 1 Load. 

Note. — There are some Sorts of Silk which are weighed by 
a great Pound of 24 oz. 

EXAMPLES. 

In 1 Ton, or 20 €wt» how many Quarters, Pounds, 

Ounces, and Drams ? 
Reduce 573440 drs. to Hundreds, &c. 
Reduce 27 lb. 12 oz. 11 drs, to Drams. 
How many Pounds in 7 1 1 5 dn, t 
In 12Tons, 10 Cwt. \Mb. 11 oz, 15 drs. how many drs, f 
How many Tons are there in 7171775 drs. t 



(9) 

(10) 

(11) 
(12) 
<13) 
(14) 



CLOTH MEASURE. 

I Marked 
f Quarter of a Yard na. qrs. 

£11. Fl. 



4 Nails ^ 

5 Quarters/ \ £11 Flemish 

4 Quarters > make one < Yard Yd. 

5 Quarters L J £11 English £11 Eng. 

6 Quarters^ JJELW French £11 Fr. 

Scotch and Irish linens are bought and sold by the Yard ; 
but Dutch linens are bought by the Ell Flemish, and sold by 
the Ell English. 
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EXAMPLES. 

(15) In a Piece of Cloth containing 24- Yards, bow many 

Quarters and Nails? 

(16) Reduce 384 Nails to Yards. 

(17) How many Nails are there in 72 EUs Eng, 4 qrs, 2 na, T 

(18) Reduce 1458 Nails to Ells English. 

(19) In 121 Elks Flemish how many Nails? 

(20) Reduce 1452 NaiU to Ells Flemish. 

(21) How many Nails in 42 ElU Fk. 5 qr4, f 

(22) Reduce 1028 Nails to Ells French. 



Marked 
b. c. 
in. 
f. 
yd. 



LONG MEASURE. 
1 



fur. 
lea. 



S Barley Corns 
12 Inches 
S Feet, or 36 Inches . 

2 Yards, or 6 Feet 
5iYards,or 1 1 Half-yds. 

40 Poles, or 290 Yaitii 
8 Furlongs, or 1760 yds. 

3 Miles 



rinch. 
Foot.' 
Yard. 
Fathom. 
> !& \ Pole, Rod, or Perch. 



o 



e 



Furlong. 
Mile. 
League. 
Degree, Deg. 



23^League9, or 69^ Miles j 

360 Degrees are the circumference of the Globe. 

5 Feet are a Geometrical Pace. 

164 ^^6^ ^^ ^ }^o\%. 



ALSO, 
4 Inches 1 ( Hand or Hand's Breadth. 

3 Hands' Breadth f , iFoot. 

liFoot f^^^'^^^i Cubit. 

2 Cubits ) (Yard. 

By this Measure, distances of places, or any thing else that 
has Length only, are measured. 

EXAMPLES. 

(23) In 176 m. 30 p. how many Poles ? 

(24) Reduce 56550 Poles to. Miles. 

(25) How many Yards, Feet, and Inches, are there in 200 

Miles ? 

(26) In 12672000 Inches, how many Miles? 

(27) Reduce 12 Leag. 1 M. 6 Fur. 29 P. 4 Yds. to Barley 

Corns. s 

(28) In 7193178 b. c. how many Leagues, &c. ? ^ 



Jieduction* 
LAND MEASURE. 
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Marked 

y- 

P- 
. r. 

a. 



51 Yards 
40 Poles 

4 Roods y make one 
30 Acres 
100 Acres 



Perch^ Boodjf «r Pole. 

Rood. 

Acre. 

Yard of Land. 

Hide of Land. 



The best way of measuring Land is by a Chain of 4 Poles, 
or 66 Feet in length, which is divided into 100 equal parts, 
called Links. 

Inches. Barley Corns. 

7 2.76 ^ rLink. 

25 Links / \Pole. 

4 Poles or 100 Links > make <^^®'\ri,^;n 

or 22 Yards L J 

10\ Chains j \faT\ong» 

EXAMPLES. 

(29) In 42 Acres, how many Roods and Poles? 

(30) Reduce 6720 Poles to Acres. 

<Sl) In 12 J. S R. 129 P. how many Poles? < 

(32) How many Acres in 2069 Perches? 



Marked 
pts. 

(|tS. 

gal. 



tier. 

hhds. 
P- 



WINE MEASURE, 



2 PinU 

4 Quarts or 8 Pints 
10 Gallons 
18 Gallons 
SliGallons 
42 Gallons 

2 Tierces or 84 Gallons 
63 Gallons 



Q 
O 

D 

a 



fClaart 
Gsdlon. 

Anker of B* or R. 
Runlet. 
Barrel. 
Tierce. 

Puncheon, Punch. 
Hogshead. 
Pipe or Butt. 
Tun. 



2 Hogsheads or 126 Gal. 
2 Pipes or 252 Gallons 

Note. — A Tun of Wine is 18 Cwt, Avoirdupois. 
A Gallon is 231 solid Inches. 



By Wine Measure, all Spirits, Mead, Perry, Cider, Vinegar, 
Oil, and Honey, &c. are measured ; as aho Milk, not by law, 
but custom only* 
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Reduction. 



(33) 

(35) 

(36) 
t37) 
(38) 
(39) 
(40) 



EXAMPLES. 

In 4 Aokf rs of Brandy, how many Gallons and Qaarts ? 

In 260 Q^rts, how many Ankerfi? 

Reduce 4 Hhds. of Wine to Gallons and Pints. 

How many Hogsheads of Wine are there i^ 20J6 Piats? 

Reduce 42 Tierces* and 24 Gallons to Pinto. . 

How many Tierces in 14304 Pints? 

In 4 Tuns, 1 P. 1 Hhd. 42 Gal. 6 Pts. bow many Pinto? 

Reduce 9918 Pints to Tuns, &c. 



WINCHESTER MEASURE. 
Called also Ale and Beer Measare. 



Marked 
pts. 
qts. 
gal. 

fir. 

kil. 

bar. _ 

hhds. 



} 



2 Pinto 

4 Quarts or 6 Pints 

8 Gallons Ale, or 

9 Gallons Beer 
2 Firkins 

2 Kilderkins, or 
4 Firkins 
If Barrel, or 

3 Kilderkins 



or 



or 



r Quart 
1 Gallon, 
make one j jpj^^^ 

(.Kilderkin. 
Gal. 

32 Ale \ t^ 1 Barrpi 
36 Beer j ^^ ^ J^arrei. 

48 Ale 7 make I Hogs- 
54 Beer C head. 



2 Hogsheads or 3 Bar. or 108 Gal. 7 , ^ , C^**^^ 
2 Butte or 216 Gallons ' $ °**^® ^ |Tun. 

Note — ^i Gallons is a Firkin of Beer or Ale, in all parts of 
England, except London. 

A Gallon of Ale or Beer is 282 solid Inches. 

A Firkin of Soap or Herrings is the same with that of Ale. 

EXAMPLES. 

(41) In 12 Barrels of Ale, how many Gallons and Quarts? 

(42) Reduce 1536 Quarts of Ale to Barrels. 

(43) In 42 Barrels of Beer, how many Pinto? 

(44) Reduce 12096 Pinto of Beer to Barrels. 

(45) In 6 Hhds. 27 Gal. 6 Pto. of Ale, how many Pts.? 

(46) How maay Hhds. of Ale^n 2526 Pto.? 

(47) How many Gal. and Pto. in 14 Hhds. 47 Gal. of Beer? 

(48) Reduce 6424 Pinto of Beer to Hogsheads* 

(49) Reduce 6 Tuns, 1 Butt, 42 Gallons of Beer to Quarts. 

(50) How many Tons, &c. in 5784 Quarto of Beer ? 



I 



Redadion» 
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DRY MEASURE. 



Marked 

- pts. 

- qu. ' 
gal. 
pks. 
bu. 

c. 
.qrs. 



2Pinu 

4 Quarts or 8 Pints 

2 Gallons 

4 Pecks or 8 Gallons 

4 Bushels 

2 Coombs or 8 Bushels 

5 Quarters 

2 l^eys or 10 Quarters 



/*Quart. 
I Gallon. 
1 Peck. 
, / Bushel. 

'»•'« «"K Coomb. 
I Quarter. 



I Wey. 
V^Last. 



ALSO, 
4 Quarters or 32 bu. I ,^, ^ ^^^ f Chaldron 7 ^^ ^^^^ 
2 Bushels 1 "^^^ ^°^ jstrike | ^^ ^^™- 

A Load of Corn is 5 Bushels. 
A Cart-load of ditto is 40 Bushels. 
2 Quarts are one Pottle, both in Liquid and Dry Measure. 
A Gallon contains 268f solid Inches. 
In measuring Sea Coal. 
5 Pecks make one Bushel, Water Measure. 
3 Bushels li rSack. 

Vatt. 

21 Chaldrons i L Score. 



9 Bushels / 

36 Bushels, or "J >] 



} 



By Dry Measure, Corn, Salt, Coals, and all other Dry 
Goods, are measured. 

The standard Bushel is 18} Inches wide, and 8 Inches deep. 

EXAMPLES. 

(51) In 24 Quarters of Com, how many Bushels^ Pecks, 

Gallons, and Quarts ? 

(52) How many Quarters of Com in 6144 Quarts? 
(55) Reduce 36 chs. 26 bu. of Coals to Pecks. # 

(54) How many Chaldrons of Coals in 5288 P^cks? 

(55) In 64 Lasts of Corn, how many Ways, Bu. aad Pecks? 

(56) How many Lasts in 20480 Pecks? ^ 

TIME. 
J^me cf itself U nothing, but from Thought 
Receives its Rise, by labouring Pnncy wrought; 
From Things considered, whilst we think on some 
As present, sotne as past, or yet to come ; 
JNo Thought can think on Tme, that's still co^fevtd, 
Rtt thmki on Things in 3totion or at Rest, 



S2 lUducium. 

Marked 

60 Thirds 
sec. 00 Seconds 
m. 60 Minutes 
h. 24* Hours 

d. 7 Days 

w. 4 Weeks, or 28 Days 

52 Weeks, 1 Day, 6 Hours, or 
mo. 13 Months, 1 Day, 6 Hours 
365 Days, 6 Hours 



y 



,orl 
i,or> 



Second. ' 

Minute. 

Hour. 

i I Day. 
«» i Week. 

Month. 



^ 



a 



Year Julian. 



365 Days, 5 Hours, 48 Minutes, 57 Seconds^ 39 Thirds^ are 

a Solar Yewi 

The Year is also divided into 12 unequal Calendar Months, 
called, ' 

January, February, March, April, May, June, July, Au- 
gust, September, October, November, December. 

And to know how many Days are in each Month, observe 
to get by heart the following Lines: 

Thirty Days hath September, 
April, June, and November ; 
February haih twenty-eight alone. 
And all the rest have thirty 'Onc; 
Except Leap Year, and then^$ the Time, 
February's Dt^s are twenty-mne^ 



EXAMPLES. 

(57) How many Hours, Minutes, and Seconds, are there in a 

#. Week, or 7 Days ? 

(58) In 604dCKSecond8, how many Days? 

(59) Reduce 6 mo. 4d. to«ee. 

(60) In 1 4860800 sec. hovr> many Months } 

(61) How many Seconds are tt»Ba*e in a Julian Year, or in 365 

Days, Hours f 

(62) In 31557600 sec bow many Dtyv? 

(63) How many Thirds are there in a Solar Y^ar, or in 365 

Days, 5 H^urs, 4ft Minutes, 57 Sec^onds, and 39 
Thirds? 

(64) Reduce 18»34l6j25^ Thinh to Day*. 



'" SQUARE or SUPERFICIAL MEASURE. 

] 44 S(|uare Inches "\ /* Square Foot. 

9 Feet 1 \ Yard. 

30{ Yards I 1 Pple. 

40 Poles Vmake one/ -r — ^— Rood. 

4 ...I Roods I I A^re, 

4840 — Yard8>or> I I i c « m*! 

640 Acres ' > * ' ^ Square Mile. 

272} Feet is one Rod of ferick Work. 

100 Square Feet is one Square of Flooring. 

By this Measure are measured all Things in which Length 
and Breadth are only considered. 

EXAMPLES. 

• 

(65) In 42 Square Yards, how many Square Inches? 

(66) How many Square Yards in 54432 Square Inches? 

(67) Reduce 3 sq. 42 Feet, 64 in. of Flooring to Jnches. 
(§8) How many Squares are there in 49312 square Inches? 

CUBIC or SOLID MEASURE. 

1728 Solid Inches ^ § (Solid Foot 
27 Feet f ® 1 Yard. 



40 Feet of round Timber, or 7 f J ] rp^^ ^^ j ^, 

50 Feet of hewn Timber j ) g (^^" ^*^ ^^*^- 

A Solid Yard of Earth is called a Load. 

108 Solid Feet, i. e. 12 Feet long, 3 Feet broad, and 3 Feet 
deep, or commonly 14 Feet long, 3 Feet 1 Inch broad, and 3 
Feet 1 Inch deep, is a Stack of Wood; 128 solid Feet, i. e. 8 
Feet long, 4 Feet broad, and 4 deep, is a Cord of Wood. 

By this Measure are measured all Thines in which are con- 
sidered Length, Breadth, and Depth or Thicknes 

EXAMPLES. 

(69) In 27 solid Yards> how many solid Inches? 

(70) Reduce 1259712 solid Inches to solid Yards. 

(71) How many solid Inches are there in 4 Tons 24 Feet of 

hewn Timber? 

(72) In 3870728olidlnche8»howmany Tons of hewn Timber? 



24 Reduction. 

or some particular WARES or GOODS. 

12 ^ ^Dozen. 

12 Doaen i ^ k Gron. 

12 Gross f g 1 Great Gross. 

20 V » < Score. 

5 Score ~ i g i Hundred. 

G Score, or 120 1 ^ f Great Hundred. 

1000 ^ ^Thousand. 



END OF BOOK I. 
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BOOK IL 



£X£RC1S£S in NUMERATION. 

In Figures express the following Numbers, yiz. 

(1 ) One Million and » Half in South Sea Bonds. 

(2) Threescore and twelve Thousand thirteen Hundred 
Weight of Lead. 

(3) Fiiteen Thousand and fourscore Million of S0yers. 

(4) One Hundred aiid twenty Thousand two Hundred and 
six Millions seventy Thousand seven Hundred and seven Rials 
•f Platte. 

(5) Three Millions and thirty -three Thousand and Thirty 
Pieces of Eight. 

(6) Four Hundred Hiousand and forty Hundred Pounds, 
thirty-four Shillings^ and fourteen Pence five Farthings* 

ADDITION. 

EXAMPLES of INTEGERS. 

(1) Add the following Numbers^ viz. 140724, 296, 4t, 
•740, 64167, 20, 2687, and 2684 together. 

(2) Add 27460, 176, 2900, 274, 1004, 64, 596, 41, and 
6104' together. 

► (3) Add 867, 517, 69, 1720, 276842, 49, 426074, and 60 

together. 

VII. COMPOUND ADDITION 

. TEACHETH to add sundry Sums or Numbers together 
having dffFerent Denominations : as in Money, Weights^ 
Measures, &c. . 

RULE. 

1. Place the Numbers of a like Denomination under each 
ofcber^ V4»» Pounds under Pounds, Shillingj under Shidinga, 
P«i)ce Wider Pence, Farthings under Farthings, &c. 

C 



2G Addition. 

s 

RULE. 

2. Beffin to add at the lowest Denomination first, as in In- 
tegers, then diyide that Sura by as many of the same Deno- 
mination as make one of the next greater, setting down the 
Remainder under the Row added; and carry the Quotient to 
the next superior or greater Denomination, whose Sum you 
must also find : proceed in this manner to the last, or greatest 
Denomination, which add as Integers. 

EXAMPLES of MONEY. 

L s. d. 
[[) 4 17 11} (2) 14 11 6 (3) 



/. 


8. 


d. 


4 


17 


ni 


2 


6 


4 


1 


19 


lOi 


3 


11 


6f 


8 


17 


9 


1 


4 





6 





lU 


5 


12 


6 


2 


8 


111 




4 


k 



L 


9* 


d. 


14 


11 


6 


27 


16 


Hi 


41 


17 


7 


56 


6 


H 


17 


11 


111 


47 


6 


4 




10 


6 


4 








17 


17 


H 





I 


9, 


d. 


127 


11 


10} 


41 


17 


6 


100 





O 


52 


10 


Hi 


116 


12 


6 


24 


19 


Hf 


6 


6 







10 


6 


2 


2 








(4) Add 270/. 16^. 6\d. 601. lO^d. 601. \0s. id. 961 6s. \0d. 
176/. 6s. 6|r/. 2/. 2s. \6t.- 175. 6id. and 100/. into one Sum. 

(5) Add 260/. 17«. 67/. IO5. lOid. 170/. 10*. id. 100/. 10*. 
6}<{. 4/. \6s. 6id \9s. id. 37/. Ms. lid. 600/. IO9. and 220/. 
6id. into one Sum. 

(6) Add 276/. 175. 161. lOfrf. 269/. II5. lljrf. 107/. 195. 
10/. 6U 145. I \d 367/. 175. 6H 125. ^d. 20/. l6«. 6</. and 
1 000/. into one Sum. 



Of WEIGHTS and MEASURES. 



(0 



oz.dwts.grs. 




lb. oz. dwts.grs. 




3 5 grs. 


27 11 20 


(2) 


27 10 17 11 


(3) 


11 2 1 17 


17 14 21 




11 11 19 6 




7 4 2 14 


46 17 11 




4 6 14 17 




4 1 1 19 


27 14 6 




27 10 17 23 




2 5 2 11 


4 9 17 




17 7 11 17 


» 


10" 1 2 16 


17 19 22 




6 4 16 




14 7 1 13 


27 17 16 




17 11 18 li 


- 


114 2 11 


« 




1 J 





- 




Addition. 


«?' 


lb. 


5 


5 a 


gl-4. 




/Oft', c. ^. /6. 


(4) U 


11 


4 2 


11 


(5) 


14 17 2 14 


11 


2 


1 1 


17 




417 11 1 21 


4 


10 


2 2 


16 




24 6 5i 27 


17 


4 


7 1 


4 




219 14 1 14 


5 


11 


2 


11 




36 17 2 26 


17 


10 


1 1 


14 


^ 


11 14 1 14 


U 


6 


4 2 


15 


jf(2f. qrs, no. 


6 11 2 19 










- 


lb. 


oz. 


drs. 




Sj^. ell9, gn.na. 


(6) 14 


11 


14 


(7) 


14 2 3 


(S) 12 4 2 


17 


14 


It 




276 1 


27 


5 


6 


12 




37 3 2 


42 2 3 


21 


4 


15 




4 1 1 


146 3 2 


36 


13 


11 




)10 


94 1 3 


*14 


7 


10 




17 3 2 


62 2 1 


6 


11 


6 




13 2 3 


142 1 2 


4 


4 


12 


Ita. 


106 1 2 


41 2 3 












K. elU. 


^rs. fia. 


m. /ur. p. 


j^</*. /. in. b. e. 


(9) 17 


2 


1 <10) 12 


I 7 14 (11 


[) 141 2 11 1 


42 


f 


2 


27 


J 4 27 


27 1 4 1 


146 


2 


1 


141 


2 6 36 


214 2 10 2 


64 


1 


3 


64 


7 39 


76 11 


72 


2 


1 


100 


1 4 U 


217 2 4 2 


87 


1 


2 


36 


2 5 13 


96 1 11 1 


100 








4 


24 


140 2. 


43 


2 « 


3 


120 


2 6 6 


60 10 r 














A 


. r. 


P- 


titns^.hds.ga^. 


punchy ga.qU.pis. 


(12) 210 2 


27 


(13) 


12 1 1 |4 2 


(14) 14 14 2 1 


74 3 


14 


/ 


14 1 1 27 3 


7 32 3 1 


142 1 


37 




10 1 61 1 


24 51 2 1 


47 2 


4 




6 1 1 42 2 


14 14 1 1 


149 27 




2 26 3 


49 36 3 1 


34 3 


3« 




13 J 1 4 "2 


37 17 1 I 




8 1 


11 




6 36 3 


S 62 3 1 


21 






m 


t 





C2 



tB 




Add'Ui(m. 






# 


iter, gal. pts. 
(15) 12 24 7 
41 41 4 


ank. gal.pts 
(16) 10 7 4 
14 9 7 


« 


A,kh^.galgo. 

(17) 14 IS 2 
6 41 3 


$ 26 2 




27 4 2 






17 27 1 


6 14 5 




4 6 






8 34 2 


27 39 6 




11 5 3 






47 40. 3 


19 14 4 




2 3 5 






4 27 1 


21 3.4 3 


19) 


17 2 6 


pts, B.J 
7 (20) 
4 


IS U 






«■ ^ i«A « 


B.hhds.gaipis. 
fl8)24 51 7 ( 
14 17 4 


,har.kiLfir, ga,^ 
14 1. 1 4 
27 1 7 


%r.s(d.qt$,pt$. 

U'' 8 2 I 

9 7 1 


6 8 6 




19 I 1 6 


5 




[0431 


14 12 




6 15 


3 




6 6 2 I 


. 9 47 4 




31 1 3 


2 


1 

4 


27 5 I ,0 


34 S6 5 


• 


6 11 


6 




8 2 3 1 


17 11 2 




10 1 1 4 


3 


41 I 1 


4 29 7 


(25 


6. 1 6 





la. ' 
11 
14 


6 3 11 










qrs, bu» p. gaL 
(21) 14 7 2 
27 4 3 1 


cha^ bu. p. 

I) 12 27 2 

21 


(23) 


to. qrs. bu. p. 

14 7 3' 
12 4 1 


142 6 1 1 




6 31 3 




7 


13 4 2 


19 4 2 




41 27 1 




10 


2 6 1 


4 6 3 1 




36 19 2. 




6 


114 2 


127 4 1 




7 24 3 ^ 


^ 


17 


1 2 5 O 


41 1 2 1 


A. 


12 12 2 


m 

d. 


•8 


1 4 S 


•V. 


1 






fifo. w, d. 




h. 


m. sec. 


(24) 11 2 4 
24 3 6 


21 
14 


(25) 


14 
5 


21 
17 


14 42 
27 56 


12 1 O' 


23 




170 


10 


14 27 


31 '2 5 







64 


17 


56 19 


14 I 1 


11 


* 


•210 


23 


46 


6 S 6 


17 




42 


4 


6 8 


* 9 2 1 


20 


% _ 


4 


19 


59 42 













Addition. 29 

APPLICATION. 

(1) HOW many Days are tliere from June 1 to Jan. 27 

foliowiBg ? 

(2) Supped a liian to be bom to the year of our Lord 1772, 

in what year will be be 60 yeare of age ? 

(3) A, Gentleman left bis eldest daughter one thousand 

pounds more than the youngest, whose fortune was 
eleven ihonsand ekfven hundred and eleven. What 
was the eldest daughter's fortune/ and what did the 
fkther leave them P 

(4) In the Bissextile or Leap Year, how many days in each 

itaonth, and what is their sum ? 

(5) A. owed such a sum of money, that if he paid seventeen 
X {Pounds seventeenshiHings and sixpence, the remainder 

to pay would be eighty-two pounds two shillings and 
sixpence. Requked the sum owed. 
(0) A Privateer took a priee : the private men's share came 
to 474/. lis. 1 l|a. and the officers received as much> 
besides 467/. unknown to the private men. How much 
4kd t1)e officeiv receive ? 

(7) A Nobleman -going out of town, is informed by his 

steward that bis Corn-chandler's bill comes to 1 23/. ] 9s^ 
His Brewer^sto 41/. 10». His Butcher's Uo 212/. To 
Ims Lordship's Baker is owing 24/. 6s, To his Tal- 
low-chandler 13/. 8«. To his Tailor 137/. 9^. 9d. To 
his Draper 74/. 13#. 6d. His Coach-maker's demand 
was, 214/. \Qs. 6d. His Wine-merchant's 68/. 12«. 
~ His Confectioner's 16/. 2^. His Rent 82 guineas, and 
his Servants' Wages for half a year came to 46/. I;. 
What money mast be send to his banker for, in case 
he would carry with him 50/. to defray his expenses on 
the road ? 

(8) A Corn-factor boys seventy quarters of oats, for 46/. 7s. 

6d., thirty-eight quarters of beans for 100/., twelve 
quarters of pease, which cost 16/. \6s., eighty-eight 
Quarters of barley for 73/. Bd,, sixteen ditto of wheat 
n>r 5f5L 9a, \0d„ and six quartera of rye for 4/. 45. 6d. 
The water-carriage of all comes to 13/. 2s, Id., his rid- 
ing charges to 1/. 13«. ; and if he clear eighteen guineas 
by the bargain, what do his bills of parcels amount to } 

(9) A Collector of cash has been oat with bills, and gives an 

account that A. paid him L3/. and half-a-crown ; B. 



»0 Addition. 

ai. l$s. C. 14^. and a groat. D. 1/. f*. 8|rf. Kilt. 
6id. F. 17*. 6d. G. 12«. 6d. H. a pound and 
half a guinea. I. a moidore and iSs. K. two broad 
pieces of 23f. each, a Jacobas of 25$. and a shilling. 
L. nine pounds and a mark. M. 121. I2t. N. a Bank 
note of 15/. and O. three crown pieces and an angel. 
What cash had he in charge ? 

(io) A. of Amsterdam is debtor to B. of Bristol, as per 
factor, 4fl%L2s. 6d. for forty Cwt. of Chesliire cheese, 
521. ISs. for English broad-cloth, fifteen pieces, 317/. 
12*. lOi/. for 19 fodder of lead, 320/. for t2 tons of 
bar-iron, 173/. 3d. for 'eight tons of copper, 1110/. 
10*. Id. for his acceptance of a bill drawn, 88/. 14*. 
for another paid for honour, 30/. ten dozen of Mo- 
rocco skins, 28/. i5s. 4fd. paid convoys, insurance, and 
port charges, 43/. warehouse room, postage; sledage, 
boatage, and incidental charges, 51. 5s. The factorage 
of all came to 1 1 2/. 6d. For what sum must B. draw 
to clear the account ? . . 

{1 1 ) In a gentleman's service of plate there are fourteen 
dishes, weighing 193 oz. 6 dwts. Plates thirty-six, 
weighing 421 02. 11 dwts. four dosen of spoons, weighr 
ing 104 oz. 6 dwts. six salts chased, weighing 32 oz., 
knives and forks, weighing 83 oz. 9 dwts., four pre- 
aenters, weighing 113 oz. 4 dwts. in mugs, tumblers, 
beakers, and other odd pieces, wt% 264 oz. 18 dwts. 
A silver tea-kettle and lamp, weighing 126 oz. 9 dwts., 
and the rest of that equipage 93 oz. 2 dwts. What 
quantity of plate had the butler under his care? 

(12) A merchant buys four bags of Canterbury bops. No. 1. 

of which weighed 2 cwt. 2 qrs. 10 lb. No. 2. 2 cwt l,qr. 
lalb. No. 3. 2 cwt. 241b. No. 4. 1 qr. 16lb. besides 
a couple of pockets of ditto, that weighed dSjlb. each. 
How many hundred weight has he to pay carriage for, 
on bringing them to town ? 

(13) A gentleman at A. desired to know how far it was to E. 

and had the following answer, viz. From hence to B. is 
39 m. 6 fur. thence to C. is 46 m. 24 p. thence to D. 
60 m. 4 fur. 39 p. and thence to E. 37 m..6 fur. What 
is the distance from A. to £. ? 
(14 A father was 28 years old (reckoning IS months to 1 
year, and 28 days to 1 month) when his eldest child 
was born ; betwixt the eldest and second were 2 years, 



Subtraction. Al 

10 months, and 16 days ; betwixt the second and third 
were 1 year H months; t)etwixt the third and 
fourth were 3 years, 7 months, 25 days. When the 
fourth is 16 years, 9 months, 27 days, how old is the 
father? 

QUESTIONS for iaerciix at leisure Hoursr 

(15) How much is A., bom 16 years ago, older than B. who 

will come into the world 14 years hence? 

(16) A person was 1 7 years of age 29 years since, and he 

v/ill be drowned 23 years hence. In what year of his 
^ge will this happen ? 

(17) A person said he had 20 children, and that it happened. 

there was a year and a half between each of their ages; 
his eldest was born when he was 24 years old, and the 
age of the youngest is now twenty -one. What wa^ 
the father's age ? 

(18) A sheep fold was robbed three nights successively y the 

first night half the sheep were stolen, and half a sh'eep 
mare; the second night half the remainder were lost, 
and half a sheep more ; the last night they took half 
what were left, and half a sheep more ; by which time 
they were reduced to twenty. How many were there 
, ^ at first? / ' 

(19) Find how many years it was from the creation of Adam 

to the Universal Deluge in the days of Noah, called 
Npah's Flood ; by the 5th chapter, and 6th verse of 
the 7th obapter of Genesis, 

SUBTRACTION. 

EXAMPLES of INTEGERS. 

(1) From 476004.. take V20706. (2) From 276000 take 
106019. (3) From 40106 take 27109. 

VIII. COMPOUND SUBTRACTION 

TEACHETH to find the difference between any two 
sums ' of different denominations, as money, weights, mea • 
sures, &c. 

RJJLB. 

Subtract as in Integers ; only when the under number of 
any denomination is greater than that which stands over it, 
borrow so many of that denomination as make one of the 
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Subtraction^ 



next superior ; from wkich take the under number, and t« 
the remainder add the upper number ; which sum set down, 
remembering to carry or add one to the next higher denomi- 
nation, before you subtract. 



EXAMPLES of MONEY. 



L s. 

(1) From 142 17 

Take 121 4 


d. 


(2) 

(♦) 
(8) 

> 

(8) Lent 

5 u 

" a 
£-^ 

Received in all 
Rem. unpaid 


210 10 
176 11 


d. 
10 


Remains 




• 




I 
(3) Borrowed 264 
Paid 176 


«. d. 

12 6$ 


/. *. 

153 14 

76 


d. 


Rem. unpaid 


«. d, 

6 OJ 

16 0\ 

s. d, 





(5) Lent 47 
Received 36 

Rem. unpaid 


/. s. 
300 10 
196 17 


1 

d. 
11 


(7) Borrowed 476 


1476 14 


d. 
6 


3 1 127 
aS 89 

:§b 94^ 

^^ 16 


17 6 
10 11 

18 4 
17 10 
12' 6 


147 14 
376 19 
aOO 17 
276 14 
47 18 


11 
6 
10 , . 




Paid in all 






/ 


Rem. unp. 









\ 


SubtractmL 


/• s. 


d. 


(9) Borrowed 214 16 


4i 


176 11 


i.U 


^ 647 16 


44 


1 " 84 12 


oi 


•^ 317 16 


lOi 


b 176 15 


4 


•g 500 





g 147 17 


6 


tS 374 IS 


11 . 


7 19 


6 


Bor. in all 


/ 


Paid 


Pa 



33 



Paid 



GO 

s 



B 

3 



/. 


s. 


d. 


142 


14 


6 


176 


17 


U4 


67 


19 


6 


476 








147 


10 


10 


67 


18 


8 


100 








427 


18 


llf 


176 


6 


4 


42 


17 


6 


17 


10 


a 



Paid in all 



Rem, unp. 



Of WEIGHTS and MEASURES. 



(1) (2) (3) 

lb.oz,dwts,grs, oz,dwts,grs. lb. ^ 5d ^'* 

Bought 14 10 12 17 16 10 21 17 11 4 II 

Sold 11 H 14 21 12 17 14 14 ICT 6 9i 17 



Rem. 









(4) 






(5) 




(6) 




( 


tons. 


c. 


qrs. 


lb. 


1^. 


oz. 


drs. 


^rfj. ^*. 


IMI. 


From 


14 


11 


2 


17 


140 


10 


14 


141 2 


3 


Take 


12 


11 


2 


24 


137 


14 


15 


74 5 


2 



Rem« 



(^) (8) (9) 

Eng.ells, gr. no. Fl.ells. fr, na. lea.m.Jur,f, 

From 120 4 2 12d 12Q 1 4 24 

Take 117 4 3 69 2 3 80 2 7 S7 

■II .1 II . ■ ■■ M ' ■ ■■ ■ ■ I ■ _ ■ ■ ■ ■>■ 

Rem. 

Q5 



'^ 



S4 Sul^ractim* 

(10) (11) (12) 

jfds. f, in, b,c. a. r, p» tuns.p.khd^gal.pr 

From 148 2 10 2 246 12 1 1 41 7 

Take 97 2 11 2 178 2 24 11 1 «1 a 



Rem. 



(13) (14) (15) 

pitnch»gaLqts,pi8. tier. gal. pis, ank, gal, pts. 

Bought 14 64 2 1. 16 40 4 24 4 4 

Sold 10 72 3 1 12 41 7 17 7 7 



Rem. uns. 



Rem» 



Rem. 



APPLICATION. 



(16) (17) (18) 

A, hhd.gal. qts, B.hhd.gal,pi8. B,fir.gal,pU. 

From 24 41 2 12 46 4 -14 4 4^ 

Take 17 47 3 10 51 7 10 8 6 



(19) (20) (21) 

A,ha.fir.gaUqt8,pti^ qu. bu. p. cha. bu. p. 

From 42 2 4 2 1 12 4 2 21 24 O 

Take 14 3 7 2 1 5 7 3 14 34 2 

Rem. 



(22) (23) (24) 

La, MO, q, h. p. Mo. w. d. A. D. A. m. sec. 

From 12 1 4 4 2 14 2 4 21 264 14 24 41 

Take 8 4 7 3 11 2 6 22 107 21 41 56 



(1) Suppoise a person were bom in the year of our Lord 
leveoteen hundred and (hirty*five» how old was he in the 
year 1789-? 

(2) There are two numbers, the greater is I02» and the lesser 
72 ; what is their difierence and sum i 
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(5) A- and B. having each a sum of money* A/s sum, which 
is the greatest, is 74/. 17«. and the difference of their 
sums is 49/. 13^. 6d. I demand B/s sum. 

(4) Suppose I borrow 100/. and pay in part 41/. 17#. 6d. how 
much remains to pay ? 

(5) Suppose a gentleman has an estate of 600/. per annum, 

and he pays land-tax 1 40/., also for repairs 94/; 17<. 6d. 
what is his net estate per annum ? 

(6) A person dying, left 1311 1/. lOs. 6d. between his son and 

daughter;' the daughter was to have eleven thousand 
eleven hundred and eleven«pounds. What w^s the son's 
fortune ? 

(7) A horse in bis iiirnitttre is worth 35L 10^., out of it 

12/. 12». How much does the price of the furniture ex- 
ceed that of the horse. ? 

(6) A trader failing, was indebted to A. 71/. }2s, 6d,; to B. 
34/. 98. 9d,; to C. 16/. 8«. 8^^.; to D. 44/.; to E. 
661. Is. 6d:; to R 1 1/. 2s. 3d. ; to G. 19/. I9s.; and to 
H. a fine of 30 marks. At the time of this disaster he 
. had by him in cash 3/. 1 3s. 6d* ; in commodities he had 
23/. I Of.; in household furniture, 13/. Ss. 6d.; in plate, 
7/. ISs. 5d.; in a tenement, 56i. 155.; m recoverable' 
book debts, 87/. ISs. IQd. Supposing these things faith-, 
fully surrendered to his creditors, what will they then 
lose by him ? 

(9) A. gave a bond for 114/. ro». the interest came to 19/,. 
He then paid off 40 guineas, and gave a fresh bond for 
what was behind. By the time there was 13/« 4^. Sd, 
due on the second interest, he paid off 37/. 14^. 2d. more ; 
took up the old boiid, and signed a new one still for the 
residue; the principal again ran on till there was 
9/. 1 l5i 3d, more doe, and then he determined to take it 
up. What money had his creditor to receive ? 

( 1-0) A chaise, horse, and harness, were all together valued at 
50/. the horse in harness was worth 38/. 16«; dd.^ the 
chaise and harness wei% estimated at 1 3< guineas, Thei^ 
several valuations are required. 

(11) Received in lieu of two gold repeaters, sent to Jamaica 
in 1787, the five chests of indigo foHowmg; and on a . 
like adventure in 1789, the subsequent five ehests. The 
question is, how much. indigo had I less the second time, 
thaa the first? 
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Anno 17 §7 cwt.qn. lb. lb. A. 1789* cirt. qrt. lb. lb. 

No. 1 2 1 16 Tare 43 1 3 7 Tare 32 

2 2 2 11 47 1 3 17 32 

3 5 12 41 1 2 10 30 

4 2 19 42 1 13 ' 27 

5 12 3 17 49 2 11 54 

(12) A. B. and C. open an account with a banker, Jan. 1 1, 
1806, and put into his hands, viz. A. 17 guineas, B. 34/. 
1 Is. 6d., C. 28/. IQs. lOd, On the 2Ut, A. withdrew 9/. 
10s. and C. advanced 12/. and a crewn. The 24tb, B. 
callcsd for 61. \0s. The 39tb« C. wanted IQ/. 89. ^d. On 
the 12th of Feb. B. deposited with him eleven caro- 
lus's, each 23«. and 3 raoidores. On the 19th, A, sent for 
5L and a noble more; but ofi the 23d returned him 42/. 
On the 2d of March, C. paid m twenty guineas, and B. 
drew for six. The 14th B. sent in 17/. Ss. Bd. and the 
17th A. had back 12/. Qs, 6d, On the 19th they sent for 
five guineas a man, and on the 24th they returned that 
sum, and ten marks a-piece more. How much did their 
said banker owe them jointly and separately at I<ady- 
day. 

(13) A merchant^ taking an inventory of his capita), finds in 
his vaults 28 puncheons of brandy, which cost him 874/. 
1Q<. 6d, Bourdeaux claret, 40 tons, which stood him in 
754/. 44., 22 lasts 4 bushels of corn in his granary, worth 
675Lms. Sd„ with 2 lasts of canary seed, worth 1)3/. 
In his warehouse were tenca^ks of indigo, worth 632/. 
125. A parcel of saffron, worth 233/. 5«. W. P. of Staf- 
ford owed him 384/. 10«. In the hands of F. G. at Lynn, 
be' had wines to the amount of jtOl W. 10s. Pepper in the 
keeping of S. Q. of the Custom- house, value 1 252/. 1 6s. Sd,, 
besides which R. O. owes him on bond 300/. and T. M. on 
note 260/. 1 4s. He has in India bonds to the value of 459/. 
and the interest of those securities made 25/. 14s. He 
had Bank ^tock to the value of 2134/. 4«. 6d. There lay 
in his banker's hands 1892/. 17s. 6d. He was at this 
time indebted to D. £. 7 1 3/, 1 3s. ; to M. F.352/. 10s. Sd.; 
to L. P« the foot of his account, 172 guineas; to J. B. 
on balance, 57/. 12s. lOd. ; to an insurance, 190/. The 
present state of this person's fortune is required. 

(14) A merchant at his commencing trade owed 280/. He 
had, in cash, commodities, the stocks, and good debts. 
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115051 10<; He cleared the first year^ by commerce, 
395/. 13^. Id. What was his net balance at the year's 
end? 

(15) ^Received from my factor at AljcanW on account of 
sales of tin> to the value of 1^7/. 128* sterling; of 
bee$'-wax to 71/. 7s, 6d„ of stockings to 47/. 3s, Od., of 
tobacco, tbe net proceeds whereof were 943/. 15^. \0d., 
of cotton 123/. 3«. 7 (/.and of wheat to the amount of 
1 16/. 55. Qd. He at the same time advises, that he has, 
per order^ shipped, for my account and riRk, Alicant 
wines to the value of 22QU \6s, 6d, Figs, 150/. 1 U, Sd. 
Fruit, 90 chests cost 104/. Gd. Olives, 136/. 10«. Oil, 
193/. 174. Raisins, 143/. 4c{. and Spanish wool to the 
value of 75/. 13$, Sd, The commission of the whole 
coasignment came to 71i. 18^. l\d. The question 
is, which of us is to draw for the difference, and how 
much ? 

(16) Jacob by contract was to serve Laban for his two 
daughters 14 years ; and when he had accomplished 
1 1 years, 1 1 months, 1 1 weeks, 1 1 .days, 1 1 hours, and 
1 1 minutes^ pray how long had he to serve ? 

(17) W. X. Y. and Z. sent their money to the Bank, and 
drew upon it in the following manner, viz. June 4, 
1805, Z. sent in 70/. 8*. Y. had 116/. 14*. IQd. re- 
maining on balance, and on the 14th sent in 120/. more. 
W. paid in 47/. 18«. 2d. in cash, and delivered a 'Bank 
note for 200/. X. paid in a bill of exchange for 33/. 1 45. 
9d, and in cash made it up 100/. Y. on the 16th drew 
for 43/. 125. 6d. a|id the 20th Z. for eleven guineas, W. 
on the 24th added 14/. 125. lOd, and X. withdrew 47/. 
105. Sd, Y. on the 28th paid in 18/. 55. and two days 
after drew for 88/. 135. 4(/. W. sent for 63 guineas on 
the 30tb, and in five days after for 15/. 105. 9d. more. 
Z., on the 7th of July, demanded 12/. 85. 3d. and X. 7/. 
3s. Id. Z, on the 15th, remitted them 31/. 125. 4d[. and 
per assignment they received from bim at the same timeL. 
double that sura. Y. required 81/. 195. Sd, on the 12th, 
and W« ten guineas. Y. three days after that seat in 
42/. and W. 52/. On the 19th X. sent for 38/. 185. lOd. 
and the 24th paid in 19 guineas. The questioo is, bow 
tlood these gentienen^s cash severally, auid what money 
eoald tbey jointly raise ? 
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QUESTIONS for Exerciu at leisure Hours. 

(18) Having a piece of git)un(l 127 feet in front, let off to A, 
57 feet, to build on at one end ; and to B. at first 27 f 
feet, which he afterwards, by consent, extended tp 42 
feet. What ground was left me in the centre ? 

(19) If I am 42 years older than you now, what will be the 
difference of our ages 14 years after my decease, in case 
you should then survive ? 

(20) Of the noble family of Cornaro, the grandsire's age was 
] 34 years, and he was 39 years older than the son, at 
the time when the son and father's sfges together made 
1 1 2 years. Distinguish their ages. 

(21) B. was 14 years old when C. was 25. How old will C. 
be when B. comes to be 25 ? 

(22) What is the difference between the ages of A* born in 
the year 1693, and B* that will be born 13 years hence, 

" the question being put in the year 1789 ? 

(23) When the air presses with its full weight, in very fkir 
weather, it may be demonstrated, that there presses 
upon a human body about SS905 pounds of that fluid 
matter;- and in foul weather, when the air is most 
light, but 30624 pounds. What difierence of weight 
lies on such a bouy, in the two greatest alterations of 
the weather ? 

(24) Hipparchus and Archimedes of Syracuse, about 200 
years before Christ, Posidonius 50 years before the said 
grand period, and Ptolemy 140 years after it, all ad- 
vance<l the science of astronomy. How long did each of 
these persons flourish before the year of Christ 1806? 

(25) In the city of Pekin in China, is a bell weighing, it is* 
said, 120000/6. At Nankin, in the same country, is an- 
other, weighing 50000/6. The first exceeds the ereat 
beH at £rford, in Upper Saxony, by 9460026. How 
much then is the German bell iuKrior in weight to the 
second? 

(26) Your grandfather, if living, is 119 years of age,, your 
father actually 65 ; you are not so old as your grandsire 
by 83 years. What is the difference in years between 
your father and you. 

(27) A snail, in getting up a May-pole only 20 feet high,, 
was observed to climb eight feet every day ; but every 
night it came down, again fouit feet In what time by. 
this method did he reach the top of the pole } 
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(28) A. is 1^ years younger than B. and 17 years older 
than C. who in the year 1747 was known to be 24f 
years of age. How old was e^ch of these persons in 
17S4? 

(29) A public edifice was finished towards the close of the 
10th of King John> who began his reign 134 years after 
the conquest in 1066; and it stood till within 76 years 
of the peace of Utrecht^ in 1713. Of what duration 
was it? 

(SO) A grant was made by the crown^ anno \Q39, which was 
forfeited 137 years before, the revolution in 1688. 
How long did the same subsist? 

{51 ) Moses was born anno Mundi 2433; Homer 832 years, 
after him; Julius Caesar lived 40 years before our Sa-' 
viour, and Alexander 312 years before Csesar; now, as 
Christ was incarnate 4000 years after the creation, the 
sum of the intervals between Homer and the three great 
personages last m<entioned is required. 

(32) The semidiameter of the earth's orbit, or annual path 
round the sun, in the centre of the system, is about 
81,000,000 of miles, that of Venus 59,000>000: when 
they are both on the same side the sun, they are in 
Perigaeo; when on difiereat sides, in Apogaeo. What 
is the difference of their distances in both these circum- 
stances ? 

(83) B. was born 14 years after C. who came into the world" 
19 years before A. who was 23 years of age eight years 
ago* What then is the age of D. who is within 22 years 
of being as old as those three together ? 

(34) Arphaxad was born to Shem two years ader the De- 
luge, and 500 before his father's death; but at 35 
years of age he had Selah, who at 30 was father to 
£ber ; who at 34 had Peleg> and he lived 430 years 
after that. The question is, whether Shem or £ber 
died the first? and, at nine score and fourj^n years 
after the death of the longest liver, what interval might 
be wanting to complete the term of 1000 years after ' 
the Flood ? 

(35) K. is 19 years older than L. who was 27 years of age 
in the South-Sea year, 1720. How old was M. in 1740, 
who> in the year 17d8» was within 24 years of beii^ as 
oM as both of them together ? 
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(36) A. born A* D. 31B, lived 207 years before R who 
lived 104 years after C. who was successor to D. 84 
years, E. was also 1 1 2 years after D. but predecessor 
to F. by 47 years* In what year did each of these 
gentleoiien flourish ? 

(37) Saai was born 28 years before Toby^ who died at 12, 
and lived 19 yesurs after him. Rachel came to light 
when Sam was 16, and died 11 years before hkn. Jo- 
shua, when Rachel was 7 years, being himself then 14, 
went abroad, where be continued 9 years, and returning, 
survived Rachel 4 years. How old was each of these, 
and what is the sum of their ages? 

(38) B. born anno 1108 lived 48 years before C. who was 
1 1 3 years senior to D., and X. was 1 1 4 years before Y., 
Who was 74 years after Z., born anno 1527. In what 
years were these men severally bom^ . . 

(39) You were born 34 years after me. How old shall I be 
when you are 17 ? And how old will you be when I am 
70 years of age? 

(40) Five notable discoveries were made in 215 years' time, 
viz. 1 . The invention of the Compass. 2. Gun- powder. 
3. Printing. 4. The discovery of America* 5. Truth, 
in the Reformation. The last was brought about anno 
1517; the third 77 years before; the second 42 years 
after the first, and the fourth 1 48 years after the second. 
The question is, in what year of Christ did each of 
these happen to be found ? 

(41) Three and thirty years before the Restoration in 1660, 
the crown granted demesnes to certain uses for 210 
years then to come. The proprietor, in 1715, procured 
a reversionary grant for 99 years, to commence after the 
expiration of the firsts In what year of Christ will the 
second term end ? 

(42) A. was born when B. was 1 8 years of age. How old 
will A. be when B. is 41 ^ And what will be the age of 
B. when A. is 72 ? 

(43) The building of Solomon's temple was in the year of 
the world 3000 ; Troy was by computation built 443 
years before the temple, and 260 years before Ltondon. 
Now Carthi^e was bailt 1 1 3 years before Rome, founded 
744 years before Christ, bera anno Mundi 4000. Is 
London or Carthage the most ancieni city, and bow 
much ? 
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(44) If the neao distance between the earth and son be 81 
millions of miles, and between the earth and moon 240 
thousand, bow far are those two luminaries asunder in 
an eclipse of the sun, when the moon is lineally between 
the earth and sun ? and in another of the moon, when 
the earth is in a tine between her and him? 

(4h5) From the Creation to the Flood was 1656 yeaVs; 
thence to the building of Solomon's temple 1336 years; 
thence to Mahomet, who lived 622 years after Christy 
1630 years. In what year of the world was Christ then 
born? 

(46) Seth was born when Adam was 130 years of age, and 
800 years before Adam's death : Seth at the age of ] 05 

. years had Enos : he, at 90, was father to Cainan, who' 
at 70 had Mahalaleel. This man at 65 begat Jared, 
who, at the age of 162 years, was father to Enoch r- this 
patriarch at 65 years of age had Methuselah ; and by 
the tiBMs he was 187 years of age^ his son Lamech came 
into the world, who at 182 years old was father to 
Koah ; and when Noah was 600 years old, the Flood 
swept away the bulk of mankind. Li what year of the 
world did this happen, and how long after the death of 
Adam ? 

(47) Miss Kitty told her sister Charlotte, whose father had 
before left them tweWe thousand twelve hundred pounds 
a piece, that their grandmother by will had raised her 
fortune to fifteen thousand pounds, and had made her 
ewn twenty thousand. What did the old lady leave be- 
tween them ? 

(48) The powder«plot was discovered 88 yeare after the Re- 
formatuHi in 1517: The murder of King Charles the 
First was committed 43 years after that discovery : The 
accession of the Brunswick family to the crown was in 
1714, just 54 years after the return of King Charles the 
Second, who had lived in exile ever since the death of his 
father Charles the First. How long was that? 

(49) B., bom 161 years ago, died when C. was 47 years of 
age, who it seems came into the world 180 years since, 
and out-lived B. 43 years. The sum of their ages is re- 
quired. 

(2f0) If Samson were born 17 years after Timothy, and 
Timothy 26 years before Jacob, who 28 years hence 
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will be jost 50, in what year of Christ were they severally 
born ; the question being proposed anno 1 806 ?. 

(51) A. born 445 years before the year 17S3> died anno 
1362; B. bom 37 years ago, will die I & years hence ; 
C. bom 256 years ago, died 197 years since; IX 
bom anno 1578, lived tjll within 75 years of the said 
1733. Tiie length of these people's lives is severally 
required. 

(52) A. bom anno 1441, lived till B. was seven years of 
age, which was 23 years before the*)Reformation in 
1517: B. survived this remarkable seraj just i^ J^^^t 
C. born 9 years after the death of A. liv^d bat till B. was' 
36 years of age. Thesum of the ages of these three per* 
sons is required. 

(53) A. bom anno 1438, died at 48 years of age: B. died 
anno 1502, aged threescore and seventeen; C. in the 
year 1577, was 22 years of age, and surviv^ that 
time 54 years; D., anno 1616, bad lived jost half hn 
time, and died in 1648 ; £. was 13 years old at the 
death of D. and 14 years after that was father to F« 
who was 31 when his son G. was bora, who at his 
grftndsire's death was 7 years of age. The years 
of Christ, wherein these men were born, and the years 
wherein the first five of them died, are severally re* 
quired. 

(54) A. bora 17 years after C. and 15 before B. died 42 
years before King George the Second's inaugdration in 
1727, aged 47 years : C. died anno 1712, and B. exactly 
6 years before him ; D. born 23 years before C. died at 
64; £. bt^m 1 1 years after B.^s death, died 12 years after 
the year 1733; and F. born just in the midway of the 
interval between the births of A. ^md D. did not reach the 
time of R's death by 14 years. What is the sum of all 
their ages, and which of them lived longest? 

MULTIPLICATION. 

EXAMPLES of INTEGERS. 

(!)>>( 14276084") f 4. Ii (5) >>r 147624 
(2)l-)20749509f , 3 9 (6),^) 42768 



(3)'i^ 1204674r^y^l2 (7)-5 'S 10646 
(4)S ( 40747463 (l^'l (8)S f 14276 
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3142708" 
27680709 

21427(50 
21700, 
46904^ 
10709 



by 



467852 

,40700609 

4100 

954000 

27 

336 



CONTRACTIONS. 

Gue 1. When the Miiltiplier consists of the same Figares ia 
all the placesy (i. e.) all 9's or all 7\ &c. then, for each Figare 
in the Maltiplier^ annex a cipher to the Multiplicand, and, 
from the line thus prodnced, subtract the Multiplicand ; and 
if the repeating Figure is 9, the Remainder will be the Product 
required ; but if any other figure, multiply it into* the ninth 
part of the Remainder ; or, for the figure 3> take the third part 
of the Remainder ;. and for six, multiply the third part by 2, 
which will give the required number. 



(0 

(2) >* 

(3) .S- 

(5) S 
(6) 



EXAMPLES. 

47627 
27464 
4674 
47694 
74760 
42763 



by 



9999 
IIIU 
2222 
7777 
3333 
0606 



In many cases the work may be performed with more ease, 
likewise more concisely, than is usually practised. 

EXAMPLES. 

0) TUi H- 1 f 4-276 7 , f 126 
(8) ^"^'P^J^ 16946} ^y {486 

IX. COMPOUND MULTIPLICATION 

TEACHETH to multiply, by one common Multiplier, any 
sum or number consisting of different denominations. 

Ckue 1. When the given quantity doth not exceed 12. 

RULE. 

K Write the Multiplier, or given quantity, under the lowest 
denomination of the Multiplicand. 

2. Multiply the number of the lowest denomination by the 
Multiplier, and divide that Product by as many of^that 
as make one of the next higher denomination, the same 



44 MultjpticatUm. 

which you stopped a4 in Addition ; set down the remainder 
underneath its own place, and add the quotient to the next 
superior deitomination, as you multiply ; in this manner 
proceed with all the other denominatidns po the highest. ^ 

EXAMPLES of MONEY. 

/. 5. d, ' L 8. d^ 

(i) Mult^ly 14 '17 11 (2) 140 10 OJ (3) 

2 6 



Product 



17 


#. d. 

6 4 

9 





(4) 4 Yards of cloth> at 17#. 6J<f. per yard. 

(5) 5 Cwt. of cheese^* at 3/. 0*. Od, per cwt. 
(e) 7 Ells of Holland, at 7s. lOd, per ell. 

(7) 8 Pounds of tea, at ISs. 9 id. per lb. 

(8) 9 Gallons of wine, at I2s, 8d, per gallon. 

(9) 10 Ankers of brandy, at Ql, 6s, 4fd, per anker. 

(10) 11 Barrels of small beer, at 125. 7d. per barrel. 

(1 1) 12 Firkins of butter, at 1/. I7s, 6id. per firkin. 

Case 2. When the given quantity exceeds 12, and is such a 
number that any two figures in the MultipltcaUon Table, being 
multiplied tog^er, will produce it. 

RULE. 
Multiply the given price by one of those numbers, and tht 
product by the other, which will give the answer. 

EXAMPLES. 

12) 14 Ounces of silver, at 6s. 7 id. per oz. 

13) 18 lb. of sugar, at lOid. per lb. 

14) 27 Quarters of wheat, at 2/. 9«. 6d. per quftiter. 

15) 30 Yards of German serge, at 4*. 1 1i«f. per yard. 

16) 36 Stone of wool, at 105. Sd, per stone. 

17) 45 Yards of tape, at Q^d. oer yard. 

18) 50 Moidores, at275. each. 

19) 56 Yards of shalloon, at 2s, 7{d. per yard. 

20) 64 Firkins of butter, at 1/. 1 U. per firkin. 

21) 72 Reams of paper, at 155. 9d. per ream. 

22) 80 Yards of Yorkshire camlet, at 1 1|(^ per yard. 

23) B4 Gallons of oil> at 9^. per gallon* ' < 



MuliipliccUian. 4S 

(24) 96 Yards of Indian dimity, at Is. lO^d. per yard* 

(25) 99 Yurdfi of brdad cloth, at 1 8f. II ^d^ per yard. 

(26) 100 YardK of cambric, at 1 U. lOrf. per 3rard. 

(27) 120 Hundred of pens, at Is. 6d. per hundred. 

(28) 132 Deals, at Is, lOd. each. 

(29) 144 Ib.^ of tobacco, aft Is. 7 id, per lb. 

Case 3. When the given quantity cannot be produced by 
the multiplication of two small numbers. 

RULE. 
Find the nearest number to its less, by which multiply as 
before; then, for what is wanting, multiply the price by that 
number, aqd add it to the last Product, and the Total i^rill be 
the Answer. 

EXAMPLES. 

(30) 17 Cwt. of Malaga raisins, at 1/. 4^. lO^d. percwt. 

(31) 1 9 lb. of fine hyson tea, at 19$. 1 1 id. per U>. 

(32) 29 Yards of diaper, at I*. T^d. per yard. ^ 

(33) 30 Dozen pair of stockings, at Ql, lis. 6d. per doz. 

(34) 47 Yards of flowered linen, at 5s. \0d. per yard. 

(35) 58 Ells of Holland, at 10*. 4^^. per ell. 

(36) 67 Cwt. of tobacco, at 5/. 17*. per cwt. 

(37) 75 DoBen.or soap, at 0». 4^d. per dozen. 

(38) 86 Yards of green silk damask, at I9s. lid. per yd. 

(39) 106 Of Vyse's Tutor's Guide, at 3*. 6rf. each. 

Case 4. When the giren quantity consists of f , J, or }> 

RULE. 
Divide the upper line (the price of one) by 4 for f, by 2 
for 4r ^^^ fo*" i> ^y 2 first for 4> then divide that Quotient 
by 2, for i ; add them to the Product^ and the Sum will be 
the Answer required. 

EXAMPLES. 

(40) 35^. Tons of hay, at 3/. 6d. per ton. 

(41) 70 J Dozen of red port, at 1/. 12*. \0d. per dozen. 

(42) 17 J Barrels of ale, at S6s. d^d. per barrel. 

(43) ^ 84 Butts of been at 4/. 6s. Id. per butt. 

(44) 1004 Acres of land, at 26/. 17*. 6d. per acre. 

This method of finding the value of any quantity of goods 
under 100, at any price per yd. lb. &^. is of excellent use to 
such as buy or sell by retail. 

But for great quantities, there are other methods much 
better. (See Peactice.) 
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Ckse 5. Sometimes it may so happen^ that your given 
quantity, though considerably great/ may be wviMight by the 
continual product of three numbers, as the following : 

EXAMPLES. 

(45) 1 1!2 Bushels of oats, at If. lOid. per bushel. 

(46) 336 Yards of dowlas, at 2«. 5d, per yard. 

(47) 350 Oz. of cloves^ at II Jrf. per oz. 

Of WEIGHTS and MEASURES. 

(1) Multiply 14 lb. lOoz. Odwts. 21 grs. by 4. 

(2) 17 tons, 17 cwt. qr. 24 lb. by 2. 

(3) 14 cwt. qr. 21 lb. Ooz. Udrs. by 7. 

(4) 10 lb. 6 5 45 1 9 17 grs. by 9. 

(5) 127 yds. qr. 5 na. by 12. 

(6) \ 40 ells. Eng. 4 qrs. 2 na. by 1 1. 

(7) 120 lea. 7 fur. 24 p. by 5. ' 

(8) 147 yds. 2 f. 1 1 in. 2 b. c. by 6. 

(9) 46 W. hhds. 47 gal. 7 pts. by 3. 

(10) "■ 6 tuns, I p. 1 hhd. 46 gal. 3 qts. by 8. 

(1 1) 27 tier. 41 gal. 2 qts. by 6. 

(12) 4 B. hhds. 47 gal. 6 pts. by 9. 

(13) 10 A. hhds. 17 gal. 3 qts. 1 pt. by 4. \ 

(14.) 12 B. bar. 2 fir. 7 gal. 7 pts. by 6. 

(15) 140 A. 2 r. 26 p. by 5. 

(16) 74 lasts, 7 qrs. 4 bu. 1 p. by 7, 

(17) _.^ 365 d. 5 h. 48 m. 57 sec. by 12. 

APPPLICATION. 

(1) What number, taken from the square of 54, will leave 

19 times 46? 

(2) Suppose 50 men to take a prize, and each man's share 
comes to 145/., what is the vakie of the prize ? 

(3) What is the differences and what the sum, of six dozen 

dozen, and half a dozen dozen ? 

(4) A certain island contains 52 counties, every county 42 

parishes, every parish 246 houses, and every house 10 
persons. I demand the number of parishes, houses, and 
persons, that are in the whole island ? 

(5) What difference is there between twice «ight and twenty 

and twice twenty*eigbt : as also, between twice, five and 
fifty, and twice fifty-five? 
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(6) By God's bleRsing upon a merchant's industry, in tea 

years' time he fouqd himself possessed of 13,000/. It 
appeared from his books, that the last three years he had 
cleared 873/. a-year: the three preceding but 586/. a- 
year, and before that but 364/. a-year. What was the 
state of his fortune at every year's end that he continued 
in trade, and what had he to begin with ? 

(7) A robbery being committed on the highway, ther^ was 

assessed on a certain hundred, in the county of S.^ the 
sum of 373/. 14f. Bd. The four parishes paid 37/. 
I6s. 4(/. each, the four hamlets 28/. 3#. \0d. each, the 
four townships 19 guineas each. What was the de* 
ficiency ? 

(8/ At Leicester and several other places they weigh their 
coals by a machine, in the nature of a steeUyard, wag- 
gon and all ; three of these draughts together amount 
to 137 cwt. 2 qrs. 10 lb. and the tare or weight of the 
waggon was 13 cwt. 1 qr. How many coals had the cus- 
tomer to pay for ? 

{9) A pei-son dying left his widow 1780/. and 1250/. to each 
of his four children, 30 guineas a piece to 15 of his poor 
relations, and 150L to charities 5 he 'had been 25^ years 
in trade, and at an average had cleared 126/. a-year. 
What had he to begin with ? 

(10) Suppose a gentleman's income is 500/. per annum, and 
he expends daily 195. lid. What does he lay up at the 
year's end ? 

(11) If a gentleman expend daily 1/. 12f. 6d. and at the 
year's end lay up 294/. 1 2s, 6d, I demand his ye$irly 
income. 

{12} The remainder of a division sum is 20, the quotient 423 ; 
the divisor is the sum of both, and 19 more* What was 
the number to be divided ? 

(13) Suppose that for a quarter's rent I paid in money seven 
guineas and sixpence, and was allowed for small repairs 
ISs, 6d. and for the king's tax Ss. 9d. What did my te- 
nement go at a-year? 

<14) A person dying left his widow the use of 50006 To 
a charity he bequeathed 846/. I0«. To each of his three 
nephews 1230/. To each of his four nieces 1050/. 
To 20 poor . house-keepers five guineas each, and 200 
guineas to his executor. What must he have died pos-' 
sessed of? 
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(1*5) A gcfitlemah ga^e»Ws diiughter to her portion a acni<^ 
IJoif, in wbibh'were twelve drawers; in each of these 
were six divisions, and in each division there were 100/. 
a ''niofdore> and half»a«geiinea. What was the youn^ 
lady's fortune ? 

QUESTIONS Jbr Eaiercise at leisure Hours. 

(16) The silk mill at Derby contains 265S6 wheels, and 
977 iO movements, which wind off or throw 73726 yards 
of silk every time the great water-wheel, which 
gives motion to alt the rest, goes about, which is three 
times in a minute. The question is, bow many yards 
of silk may be thrown by this machine in a day, 
reckonfn^ ten bovrs t^ a day's work f and how many 
in the coa»pass of a year, deductmg 'for Sundays and 
great holidays, 63 days ; provided no part of it stands 
still ? 

(17) Trajan's bridge over the Danube is said to have had 20 
piers to support the arches, every pier being 60 feet 
thick, and some ef them were 150 feet above the bed 
of the river; they were also 170 feet asunder. Pray 
what was the width of the river in that place ? and 
how much did it exceed the length of Westminster 
bridge, which is about 1200 feet from shore to shon^ 

' and is supported by It piers, making the number of 
archcfs 1 2 ? 
(13) There are two numbers, the less is IS7, their dif- 
ference 34. Required the square of their product, 
ditto of their sum« and difference and sum of those 
squares. 

(19) There are two numbers^ the greater of them is 73 times 
lOd; and their difference 17 times 28. I demand theit 
sum and product. 

(20) In the partition of lands in an American settlement, A. 
bad 757 acres allotted to him ; B. had 2104 acres; C. 
16410; D. 12891; E. 11008; F.9%»3; H. 13800; and 
1. 8818 acres. Now, how many acres did the settlement 
contain, since the allotments made as a^eve want 416 

* acres of one-fifth of the whole ? 

(21) How many difierent ways can fbur common dice 
come up at one throw I— Note, One may c«ne iq> si;r 
ways. 
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(22) In a company S. had 3^. i7«. 2d. more than T. who 
had six guineas less than R. who had within I6s. Sd. of 
as much as W. who was known to have 100 guineas^ 
wanting ten marks of 1 Ss. A-d, each. What money had 
they among them ? 

DIVISION. 

EXAMPLES of INTEGERS. 

(1) Divide 14076893 by 4 

(2) 30742165 by 12 

(3) 24J0296 by 89 

(4) 98420649 by 57« 

(5) 308763705 by 3029 

(6) 16221212499 by 46058 

(7) 51799555 by 127345 •» 

(8) 78855994985 by 3090807 

(9) 1276421427 by 3700 

(10) 4074964478 by 827000 

(11) 24769851400 by .9300 

(12) . 67402 by 14 

(13) 70 h7 47 by 03 

(14) w. 4170642 by 112 

(15) 2741724 by . 3i6 

CONTRACTIONS. 

When the divisor consists of the same figure in all the 
places; that is, all 9's or all 7's> &c. annex as many ciphers 
to unit or 1 as there are 9'8 or 7's, &c« in the given divisor, 
for a new divisor; and, if the repeating figure be 9, divide 
the dividend by that divisor, and do the same with the -quo^ 
tient, till you- get (br an integral quotient; then add all the 
orerplusses together, and divide that sum by the given 
divisor, the overplus thence arising is that required ; and the 
sum of all the integral quotients is the quotient required. 
For any other figure, divide nine times the dividend so, anc( 
the integral quotient by the repeating figure. This gives the 
true integral quotient ; and if the ninth part of the first over* 
plus be added to the second, repeated as the given figure, the 
sum will be the true overplus. 

D 
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EXAMPLES. 

(1(5) Dtvidt 407781JSby §9Q 

(17) 20^3404 by I n I 

(18) 4769042 by 7777 

(19) 109494 by 6666 

X. COMPOOND DIVISION 

TEACHETH to divide, by one common divisor, either 
a simple or compooml fimnber into afty proposed number of 
equal parts, whereof each shall be a compound number. 

Case \, When the divisor does not exceed 12. 

1. Place ^6 divisor and diridfend as integers. 

2. Write ih^k quotas under each respective dividend. 

3. But if there be a i^mainder after dividing any •f the 
denominatiOf)^ except the least, you niusf find how many of 
the next lowef denomination it h equal to, by trryltiplying it 
by as many tt the next le^s a^ make one of that, which add to 
the next, if tfny, and divide as before. 

EXAMPLES in MONEY. 

L s, d* /• s. d, 

(1) 6)14 16 lOi (!?) 7)267 O O 



(5) 8)171 11 4 (4) 9)317 (5) 11)6*6 11^ 



■Ma*i 



(d> ]t<H]gli% 3 4^#t4 of chee^, for which I g»ve 71. lla. 6d* 

At what ratt did } give per cwt. ? 
(7) If 10 doBOD «f candles cost 3i. VI 9. Id, wbat costs oaa 

doaea? 
(^) Suppose I five my servant fourteen guineas per yew, 

what do Ins miMithly wages comQ te ? 

! Cast 2. When the divisor exceeds If, and is such a num« 
ber that any two figures in the Multiplication Table beio|^ 
multipli^ together, will produce it. 

RULR 
Divide by component parts, as ill: S^t.T. Ca^ 4. 
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EXAMPIE8. 

(9) Divide 45/« 12s. Sd. inio 1^ equal parte. ' 
(10) Divide 3/. 13«. equs^Uy aviongat 12^ persons* 
n 1) What i& cloth per yard^ wken 36 yards cost §4J. i6j. P 

(12) What is ti^bacco per cwt. if 42 cwi. cost 1901. ^ Qd. ? . 
(13> Bought 48 yards of broad clotb for 37/. l^ 9d* I desire 

to k^MS^vv a| vf hal rate I gave per yaid F 
(14) Suppose a man spends 78^«. 10^. Set. in eight nMmlhs' tlme> 
what .is that per week ? 

(13) A prize of 4567/. 0^. lOd. is to be equally divided amongst 

55 persons. What is each man's share? 

(16) What is tea per cwt, when 63 cwt. cost 264/1 }2sJ 

(17) If 72 oz. of silver cost 18 guineas^ what is it per oz.i? 

(18) Suppose I have 81 cwt. of cheese^ which cost me 121 L 

lis, 6d, at ifv hat rate dfd I buy per cwt. ? 

(19) Divide 174/. U, Bd. equally amongst 120 sailors. 

Cases. When the divisor . cadnot bo produced by the 
multiplication of two small numbers, div^ide as in Sect. IV* 
Case 2. 

EXAMPLES. 

(20) Divide 214/. 17 J. did. equally a AiOtlg 17 persons* 

(21) Divide 476/. amongst 145 people. 

The following ExAMFLfia require tbree DirtsiOMs: 

(22) I gave SO/, is. for 1 12 yttfis of cambric. At what rite 

was that per yard I 

(23) Divide 1009/. equally amongst 350 persons. 

(24) Suppose the clothing of 224 charity children comts to 

6 1 0/. Bs, what is the expense of each ? 

(25) Divide 1426/. equally among 640 persons. 

Case 4. If the given quantiiy> or divisor, consist of f j i» 
or|. 

RULE. 

Molliplif the given qmantity by 4v Mding to tfao product 
1 fo|^ i, 2 for i, d I ; and k will give tl^ divisor^ which 
dtfide witdii as Were ; «nd the qwottent muiupHc4 by 4 will 
giro the answer. 

D2 
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EXAMPLES. 

(26) SupDos<« I gave for 6} yard» of cambric 12iL 129. 1 Icf. at 

w^at rate did I buy it per yard ? 

(27) Snppote a person in trad« to clear 1061/. Ss» 9id. 

equally, in 10^ yean, what ^as. \m yearly increase of 
forliine? , 
(26) Suppose another ta clear 450/. 1S«. ll^x/. equalty in d| 
years^ what was his yearly profit ? 

Of WEIGHTS and MEASURES. 

EXAMPLES. . 

(1) Divide 8 lb. 1 oz. 15 dwts. 8 grs. by 2. 

(^) 24 tons, 1 4 cwt. qr^ 14 lb. by 3. 

(3) 17 cwt. 2 qrs. 27 lb. 14 oz. l5 drs. by 4. 

(4) ^4 lb. 11 2. 4-5. 19. 12 grs. by 5. 

(5) 214 yds. 3 qrs. 2 na. by 9. 

(a) 120 ells, Eng. 4 qrs. by 8. 

(7) 12 lea. 2 m. fur. 26 p. by 9. 

(8) 147 yds. 2 f 1 1 in. 2 b.c. by 10. 

(9) ^ 24 W. hhds. 57 gal. by 1 1 . 

(10) 10 tuns, 1 p. 1 hhd. 60 gal. 3 qts. by 8. 

(11) 16 tier. 20 gal. 7 pts. by 6. 

(12) 76 A. hhds. 27 gal. by 5. 

- (13) — u-r- 12. B. hhds. 49 ga). 2 qts. by 4. 

(14) .61 B. bar. 2 fir. 6 gal. by 3. 

(15) -140 A. 2 r. 26 p. by 12 

(16) 60 lasts, 6 qrs. 7 bu. 2 pks. by 7. 

(17) .^_. 146 days, 23 h. 24 m. 56 sec. by 6. 

APPUCATION. 

(1) An army of lOOOO men having plundered a city, took 

220000/, What was each mairs share ? 

(2) A certain man intending to go a joui-ney'of 336 miles, 

and to complete the same in twelve days ; it is required 
how many miles he must travel each day? 

(3) What number, added to the forty-third part of 44-29, wilF 

make the aam of 240 ? 
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(4) What number, deducted from the twenty-sixth part of 

2262, will leave the eighty^seventh part of the same? 

(5) What number, multiplied by 72084, will produce 

5190048? 

(6) What number, divided by 419844, will<j«ote§494,and 

leaye just a third part of the dlivtsar remaining? 
(7 ) The sum of two numbers is S60, the leta is 144. What 
is their difference, product, and larger quote ? 

(8) The Spectator's Club of fat people; though h consisted 

but of 15 personsi, i»said (No* 9) to weigh no less 
than 3 tons. How much, on an equality, was that 
per man ? 

(9) What number is that, from which if you deduct the 

25th part of 22525, and to the remainder add the 16th 
part of 9696, the sum wHl be 1440 ? 

( 10) What number, multiplied by 57, will produce jus^t what 

134 multiplied by 71 will do? 

(11) Subtract 30079 out of fourscore and thirteen millions, as 

often as it can be found, and say what the last re- 
mainder exceeds or falls short of 211 80 ? 

(12) A gentleman at his death left his eldest son once; and a 

half what he allotted his daughter, and to the young 
lady iSSSrl. less than her mother, to whom he be- 
queathed four times what he left towands the endow- 
ment of Hertford College, Ozon, tiz. 1640 guineas. 
I require what he intended for his youngest son, who - 
claimed under the will half as much as his mother and 
sister ? How much less than 30000/. did the testator 
die worth, afler his debts and fbneral expenses, bdng 
988/. 10^., were paid? 

(IS) My purse and money^ quotb Dick, are worth 12«. Sd, 
but the money is worth seven times the purse. Pray 
what was there in it ? 

(14) A young fellow owed his guardian 74/. I8j. 2d, ofl 
balance. He paid ofr41/« 14«. 8c/. and then declared 
his sister owed the gentleman half as much aga\n as 
himself. On hearing this, she paid off iti part 13/. 
125. 10(/. and ga?e out that her uncle William was not 
then less in arrears than her brother and she togetherf 
The uncle hereupon paid in 24/. 7«. Sd, and then the 
uncle'8 brother, wh9, by the by, was not the uncle of 
those children, for 150/. undertook to setthem all clear, 
and had, he said, 35/. 159.5c/. to spare. Can that be true ? 



( 15) A dealer booght'two lot* of tnvtff thai together weigh- 

ed 9 cwt 3 qrs. 16 lb. for 97/. 17*. 6d. Their dififer- 
ence in point of weight was 1 cwt. 2 qrs. 16 lb.' and 
of price 8/. 13#. $d. . Their respective weights and va- 
lues art required. 

( 16) A father left among s^ven tons and a daughter an estate 

coMisting of 10000/. in cash, with eight bills, each of 
44/. I Of. 6d. He ordered 36/. to be bestowed upon 
his bniM, and his debts to be paid, amounting to 260/. 
then his free estate to be divided in tbie manner, viz. 
the daughter to have the ninth part, and the seven 
sons to have equal shares. What is the daughter's 
part, and also what is the share of each son ? 

QUESTIONS far Exercise at leisure Hours, 

(17) I would plant 2072 ^Ims, in 14 rows, twenty-five feet 

asunder. How long must the grove be ? 
( 1 S) A brigade of horse, consisting of S84 men, is to be 
fonned into a iang square, havi|cig 32 men in front, 
tlow many ranks will lliere bei 

(19) Divide 1000 crowns betwixt A. B. and C. in such a 

manner that A. may have 129 more than B. and B. 
179 less than C. 

(20) Part iHOk G\iM A, 37 more thaiiB. and let C. have 28 

fewer. 

(21) Six pf the female cricketers that played lately in the 

ArtiUery«>ground, fetched in company strokes as foN 
taw, vi», A. B. C. D. E. 207. A. C. D. E. F. 213. 
A. B. D. £. F. 189. A. B. C. E. F. 234. A. B. D. 
C. F. 222. B. C. D. E. F. 250. How many did they 
fetch on the other side, since these six persons wanted 
but fourscore and 13 notches to decide the game ? 

(22) In order to raise a joint stock of 10000/. L. M. ai|d N. 

together subscribed 8JS00/. and O. the rest Now M. 
and N. are known together to have set their han.ds to 
90^0L and N. has been heard to say that he had un- 
dertaken for 420/. more than M* What did each pro- 
prietor advance ? 

(23) There are two numbers, whose product is 1610; the 

greater is 46. What is their sam, difference^ and 
quotas ; what is the sum ^f their squares 3 and what 
is the cube of their difibrence ? 



(24) There are oth^r two numbers, ih^ gre^^tfMr IQ^s which, 

(divided by the less, quotes 94. What in tb^ djjfference 
of their squares? and what the square pf the prodnct 
of their suip and difference ? 

(25) What difference will there be U) the proprietors of an 

aqueduct, between doubling an expei^se, find halving a 
profit ? 

(26) Part 1^00 acres of land ; give B. 72 more than A. and 

C. 112 more than R 

(27) One of the smarts in the Accoroptant's Office makiJig 

his addresses in an old lady's family^ who bad five 
fine daughters, she told him their father had made 
a whimsical will, which might not $oon be settled in 
Chancery ; and till then he must refrain his visits. 
- The young gentleman undertook to unravel the will, 
which imported that the f\rst four of her girls' for- 
tunes were together to make 25000/, . the four last 
33000/. the three la»t with the first, 30000/. the three 
first, with the last, were to make 28000/. and the two 
last with the two first 32000/. " Now, .sir,'' said the 
old lady, " if yo« caa »ak<e appear what each is to 
bav^ end 9fi y^u like, seemiogly, my third daughter, 
Charlotte, I am sure she will make you a good wife, 
atid you are welcome.'' What was Miss Charlotte's 
fortune ? 

(28) By selling 240 oraoges at five A>r 3J. 190 #f wbich 

cost me two a peony, and the other half tbr^^ i^ pe9* 
ny, I evidently lose a groat. Pray bow OQBies that 
about? 

(29) A. B. and C, play in concert at Hazfurd; and. at mak- 

ing up accounts, it appears tb»t A. and B. together 
brought off 13/* lOi. B. and C. together l?lr>l29. and 
A. and C. together won 12/. t6$. Gd. What did they 
severally get? 

(30) Four persons advanced in trade as fiollows, viz. W. X. 

and Y. raised 350/. 10^. W. X. and Z. 344/. 105. 
X. Y. and Z. made up together 400/. and W, Y. and 
Z. contributed 378/. 4vf. In the conclusion they parted 
with their joint property for 450 guineas. What did 
they gain or lose by their adventure ? 

(31) A tradesman increased his estate aniuially a thiini 

part, abating 100/. which he usually spent in his fa- 
mily, and at the end of 3{ years found that his net 
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estate amounted to 31792. lis. Sd, Pray what had 
he at first ? 

(.32) Ten pounds a quarter are allowed to live auditors oJT a 
fire-office. They attend about seven times in the 
quarter^ and the absentees' money is alwajrs divided 
equally among such as do attend. A. and B. on theae 
occasions never miss; C. and D. are generally twice 
in a quarter absent, and £« only once. At the pay- 
ment, what has each man to receive ? 

(33) Suppose a maid carrying apples to market were met by 
tnree boys, and that the first took half what she had, 
but returned ten ; that the second took one-third, bdt 
returned two; lastly, the third took away half those 
she had left, but returned one, and when she had got 
clear she had 12 apples left. ^ What number of apples 
had she at first > 

XI. REDUCTION. 

IN this and all the following rules, all great names are 
brought into small by Multiplication; on the contrary, alt 
small names into great by Division. See Seft. YL page 15. 

EXAMPLES in MQNEY. 

i) In 130^. how many shillings, pence, and farthings? 

2) How many pence, shillings, and pounds, are in 24000 
farthings ? 

3) In 80/. 1 5*. 1 1 id. how many farthings ? 

4) Reduce 16921 farthings to pounds. 

5) Reduce 110/. 0*. 64</. to halfpence. 

6) How many pounds, &c, are there in 20553 halfpence? 

7) In 107/. 105. 8<f. how many two-pences? 

8) Reduce 5348 two-pences to pounds. 

9) Reduce 6/. 175. to three-pences. 

0) In 2782 three-pences, how many pounds, See. ? 

1) In 10/. 105. Srf. how many four-pences? 

2) Reduce 38859 four-pences to pounds. 

3) How many six-pences are there in 200A 175. ? 
4?) Reduce 795 six-pences to pounds, &c. 
5) In 21 guineas, how many shillings, pence, and f^ir-. 

things ? 
(16) How many guineas in 24102 farthings? 



(VJ) In 12 moidbres how many farChings ? 

( 1 8) How tnany moidores are there in 3240 pence ? 

(19) In 30i, how many crowns, half-crowns, and pence .^ 
{130} Reduce 20160 pence to half crowns, crownn^ and 

pounds. 
(21) In 25 crowns, how many shillings, groats, and pence } , 
{2Q) Rednce 25200 pence to groats, shillings, and crowns. 

(23) In 252. how many shillings, crowns, and pence ? 

(24) How many shillings and pounds in 80 crowns ? 

(25) How many crowns, half-crowns, and shillings, are lit 
- 2 1 3/. 1 5s, 6d, and of each an equal number ? 

(26) In 1 20L bow many half-crowns, crowns, groats, and 

flhaUings? 

(27) In 36 crowns, as many half-crowns, shillings, and groats, 

how many pounds ? 

(28) Reduce 470/. 17 s. to shillings and moidores. 

(29) Reduce 240 guineas to shillings, crowns, and pounds. 

(30) In 21 purses, each purse with 21 guineas^ a crown, and 

a moidore in, what sterling do they contain ? 



COINS. 

Case 1 . To reduce Foreign and English corns to pounds 
sterling. 

RULE. 

Multiply the given number of pieces, by the shillings^ six- 
^pences, four-pences, three- pences, two-pences, pence, or half-< 
pence, &c. that are in one piece ; and the product will be 
accordingly either shillings, six-pences, &c» which bring into 
pounds sterling. 



EXAxMPLES, 

(31) How many pounds, sterling are^ there in 1173 dollars, at 

4«. Sd. each ? 

(32) In 470 pistoles, each 17«* M. how many pounds 

sterling? 

D5 
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Case 2. To reduce pamndB steritagiirterFofeigs and English 
coiii> £cc» ^ 

* BULE. 
Bedace the' given pounds sterlings and the given coin, 
into one name ; tkat is, if you can reduce them both into 
shillings, six-pences, iour-pences, or thre^-pences, &c.' So 
go; then divide one by the other, and the quotient will be 
the answer. 

examples/ 

(S3) A,m«icbaiit is to pay 2401. Is. 6d. With how many 
qaarter-gmneaa can he do it ? 

(34) In 3872. ISs. ^d, how many florins at 35. Qd. ea^ ? 

Case S. To reduce one kind of cohi into another kind of 
coin. 

RULE. 

Reduce both coins into iiie same dehominatiot), and then 
divide one by the other. 

EXAMPLES. 

(35) How many crowns of SrsAd. each, are in 474 pistoles of 

18*. pd. each ? . 

(36) How many guineas are equal in«vaiue to 1240 mpi- 

dores ? 

Of WEIGHTS and MEASURES. 

(1) In 14 lb. of silver, how many ounces, penny-weights, and 

grains? ^ 

(2) How many lb. of silver are there in 138240 grains? 

(3) In 19 lb. lOoa. 17 dwts* 22grs. how many grains? 

(4) Reduce 74342 gn. to pounds. 

(5) la 4 ingots of silver, each weighihg 4 lb. 6 oz. 22 grs. 

how many grains ? 

(6) How many ingots, of 6 lb. 11 oz. 1 4 dwts« each, are there 

in 241056 grains? 

(7) How many lb. of silver are thera in one dozen of dishes, 

each weighing 25 oz. 15 dwts. and one dozen of plates, 
each weighing 15 oz. 15 dvrts. 22 grs./* ' '■ \ ^ 

(8) A gentleman sent 455 oz. 1 dwt 16 grs. of old plate; to 

his Silversmith, with orders to make it into the follow* 
ing articles, viz. Punch bowls, each 24 o& 4 dwts. Tan- 
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kards> each 1 1 <». 14 dwts. Te«-p<»t8, each ifo osc 
10 dwts. Lamps, each ^ oe. 17 4wt«. 21 gn. Ptat«9, 
127 oz. 1 1 dwts. per doEen. Spoons, 86 oz. 17 di'^^* 
23 grs. per dozen. How maay of each mqst Ite make, 
aupposing for every dozen of plates and spoons^ he is 

. to make one of each of the other ? 

In 4 lb. 10 oz. 4 drs. 1 scr. 12 grs. how many grains ? 

Reduce 599S4 grs. to ounces and ponnd-s. 

In 6 tons, how many cwt. qrs. and lbs. } 

How many tons in 26880 lb. ? 

13) Reduce 74 cwt. 2 qrs. 16 lb. 7 drs. to drams. 

14) In ^76S oz. how many trandred weight } 

15) Reduce 67 lb. 12 oz. 15 drs. to drams. 
16; In 6 hhds. of tobacco, each weighing net 6 cwt 3 qrs* 

27 lb. how many poirnds ? 
(17) How many hhds. of sugar, each weighing \\^ cwt. are 
there in 128601b.? 

!l.8l In 507 cwt. of lead« how many fother t 
19) Out of 12 cwt. 3 qrs. 12 lb. of tea, how many canisters 

can i fill, each canister holding 12 lb. ? 
(20) How many parcels, each 126|^ lb. can I have oat of one 

hhd. of sugar w^ghitig net 6) owt. ? v 

(24 ) How many parcels of 6 lb. 6 lb. 12 lb. and 161b. can a 

grocer have out of two hhds. of tobacco, each wejsb- 

ing net 4 cwt S qrs. 24 lb. and to have of each aHka 

number? 
(22) Reduce 24 great pounds, at 24 oz. eaeh, to cammoQ 

pounds, at 16. ' 

23) In 120 common pounds, how many great poands? ' 

24) In -27 yds. 3 qrs. of cloth, how many nails ? 

25) How many yards in 352 nails? 

26 j Reduce 30 el Is English, 4 qrs. 3 na. ta natls. 

27) In 569 nails, bow many Fl. ells ? 

'28) In 14 pieces of doth, each 24 yds. how many nails? 

29 j Reduce 24768 nails to pieces, eaeti 12 yards. 

[30} In 12 pieces of cloth, each containing 20 Flemish triis^ 

how many ells Engtisb ? 
1 ) How many pieces of cloth, each 24 ells Flemish, are there 

iq 227 yards ? 
|S2) In 4 bales of cloth, each 1^ pieces, and each piece ^4 

ells Fl. how many ells English ? 
33^ In 60 miles, how many furlongs and poles ? ^ 
'34} Redttoe 12800 poles to miles. 
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S5> Is 16 idSm» honr nnny het, inches* atid barky-cams? 
SdS Reduce 2280060 barley-corns to miles. 
\ST) How many barley-elMins will reach from London to 
Newcastle-upon-Tyne, being 276 miles? 

(38) How maiiy times does a wheeit which is 18-|- feat in cir- 

cumference, turn between London and York» being 
197 miles? 

(39) How many barley-corns will reach round the terrestrial 
globe, which ia 360 degrees, and each degree 69| miles ? 

40) In 64 acres of land, how many roods and poles I 

41 ) Reduce 21760 poles to acres. 
4>2; A common field, containing 774 acres, is to be divided 

into shares of 270 perches each. How many shares 
doth the whole contain ? 
(43) A person rents a farm, which contains 200 acres of 
la^d ; but he is to till no more than 96^ acres. I desire 
to know how many perches there are in the remainder. 

44) In 12 tierces of wine, how many gallons and pints? 

45) Ho^ many tierces in 6048 pints? 

46) In 4 hhds. 42 gal. 2 qts. of wine, bow many quarts? 

47) How many hhds. of wine in 5746 pints? 

48) A gentleman ordered his butler to bottle off a pipe of red 
port into quart bottles. How many dozen will the said 
pipe fill ? 

(49) In a tun of oil, how many quarts, pints, and half-pints, 

and of each an equal number? 

(50) How many pipes, puncheons, hogsheads, and tierces, 
and of each a like number, are there in 1 890 gallons ? 

51) In 12 barrels of ale, how many gallons and pints? 

52) How many barrels of ale in 1704 pints? 

53 ) In 6 bar. 2 fir. 7 gal. of beer, how many gallons ? 

54) In 10 hhds. 42 gal. 4 pts. of ale» how many pints? 

55) In 2017 qts. of ale, how many fadds. ? 
56} in 12 hhds. of beer, how many barrels ? 
57 ) In 1 8 barrels of ale, how many hhds. ? 
58; In 4 tuns, I b. 1 hhd. 40 gal. of beer, bow many hfads« 

bar. and fir. ahd of each a like number ? 
(59) Reduce 24 qrs. of wheat to bushels, pecks, and gal. 

60) In 3360 gallons of corn, how many quarters? 

61 ) How many quarters and bushels are there in 42 la. 
4 qrs. 7 bu. of wheat ? 

62) In 40 chaldrons of coals, how many bush* and pecks? 
How many chaldrons of coals are there in 4762 bash. ? 



i 



i 



i 



The Rule of 7%rw DirecU 61 

« 

(64) 111 47 €h. 30 bash, of coak, how naily 'Slacks^ eat:U/^ 

bushels^ , : . 

(65) How many chaldrons of cools are there in 6450 sacks, 

each three bushels: ^ 

(66) How many minutes are there m a Julian year^ 
(07) Reduce 20?a600 seconds to days. 

{Qii) In a lunar month> or 27 d. 7 h. 43 m. 5. Bec« how many 
seconds? 

(69) How many thirds are there in a solar ysar? 

(70) In 31557600 8econds,»how many days? ^ 

(7 J ) How many days from the birth of our Saviour to Christ* 
mas, 1810 (allowing Julian years) } 

(72) Suppose London was built 1 108 years before the birth 
of our Saviour ; how many days from that time to 
Christmas 1789, allowing the year as before? 

XIL The RULE of THREE DIRECT 

TEACHETH by three numbers given to find a fourth, in 
such proportion to the third, as the second is to the first : for 
which reason it is termed the Rule of Pkoportion, as- it is 
called the Rule of Three from its having three numbers 
given; and because of its excellent and extensive use in Arith 
naetic^ it is often named the Golden Rule. 

To perform which, observe the following 

RULE. 

1 . State or place the numbers in such order, that the first and 

third terms be of the same kind \ and the second of the 
same with the number required. 

2. If your first and third terms consist ofdifigprent denomina- 

tions, reduce them into one, and the second into the 
lowest name mentioned. 

3. Multiply the seconded third terms together, and divide 

that product by th^first. The quotient will be the an* 
swer to the question, in the same denomination you left 
your second term in. 

4. If there hap[)en to be a remainder after the division, re- 

duce it into th^ next denomination below the last quo- 
tient; add divide by the same divisor ; the quotient will 
be somany of the saidiuext name ; proceed in this man- 
ner to the least name ; and all the quotients together 
will be the answer. Or, when convenient, muUiply and 
divide as in Sects. and 10/ 
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, EXAMPLES. 

^ (I) If three ymrds of cloth cost 1 8s, what will be the yalae of 
17 yunds^ at the same rate ? 
(2) If 2jb. of sugar cost U 6f£^. what will 241b. of th^ same 

cost? 
^(3) If 4 lb. of candles cost 2^. §d. what will 6 dozen cost at 
the same rate ? 

(4) If 1 cwt. of cheese cost 26«. what will 40 cwt. of the 

same come to ? 

(5) Suppose I give l^d. for 1 os.* of coffee^ what must I pay 

for 1 cwt. 

(6) Bought 36 oz». of silver at the rate of 5$. 4d. per ounce. 

What does the whole come to ? 

(7) If I buy 12 pieces of cloth, and each piece contains 30 

yards, at 17^. dd. per yard ; what is the value of the 
whole ? 

(8) Bought 1 cwt. of tea, for which I was to give at the rate 

of 7's. 9d. per lb. What does the whole stand me in ? 
(0) A grocer bought 2 cwt. 1 qr. 14 lb. weight of cloves, 
' "^ which cost bim 341. 6s, and he would gain 6/. by the 
bargain. At what rate must he sell them per lb. * 

(10) Suppose I have by me 200 yards of cambric, which cost 

90/. but some damage having happened to it, I am 
willing to lose 7/. 10<. by toe whole; at what rate 
then must I sell it per ell English ? 

(11) If 9 dozen pounds of candles cost 2/. 5s, what will 4 lb. 

of the same cost ? 

(12) A grocer bought 4 hhds. (^ sugar, each weighing net 

12 cwt. 2 qrs. 24 lb. |nd gave after the rate of Q^d, 
per lb. I demand what the 4 hhds. came to ? 

(13) A merchant at London buys 46 tuns of port wine, which 

cost him 579/. 12*. the freight thereof from Oporto to 
London costs 46/. the loading and unloading 6/. custom 
10/. the charge of the cellar 4/1 and he would gain 
360/. by the bargain. A gentleman comes to .him 
and demands the price of 26 tuns of the said wine. 
Quere, what must he give ? 

(14) A factor bought of a farmer 12 cwt. 2 qrs. 14 lb. of 

cheese, and was to give .325. 6d. per cwt. What mast 
the farmer receive for his cheese ? 

(15) If 1 cwt. of tea cost 89/. 16*. 4i. at wliat rate must it 

be sold per lb. to lose by the whole 12/. ? 



.^. « V 




Tk» Rtiie of Thr$e Direct. €3 

(l€^ If in four months I spend as moch as I g^in in three* 
how much do i lay by at the year's end, if I gain 
every six months 1 852. 5$, 6<^. ? 

(17) How many dozen pair of gloves, at l^d. per pair, will 

pay for 3,6 dozen and 8 pair of stockings, at 4$. (id* 
per pair ? 

(18) Bought a parcel of cloth at the rate of 63, ^d, for every 

two yards, of which I sold a certain quantity at the 
rate of, IBs. 9d. for every 5 yards, and gained thereby 
as much as 180 yards cost. I demand how many 
yards I sold ? ' 

(19) How many pieces of Holland, each 20 ells Flem. m^y I 

hare for 23/. Ss, at Qs, 6d, per ell English^ 

(20) How many ingots of silver, eacfi 4- lb. 1 oz. 1-^ dwts, 

cam I 'buy for 102/. \6s.6d, supposing I give at the 
fate of 5s, lOd. per ounce ? 

(21) Suppose I give at the rate of S^d. per oz. for coffee, 

how many parcels, each 1 cwt. can I have for 426/. 
16*.? 

(22) A ffentleman having an estate of 488/. 5s, per ann« is 

oesiroos to know how much he may spend daily, so 
that he may lay up 100 guineas at the year's end. 

(25) Suppose a gentleman has an estate of 564/. 12*. per 
ann. and he is rated at Ss, 9d. per pound for the land- 
tax. Quere, his net yearly income ? 

(24) 'Suppose I give 5s. 9d* for 1 oz. of silver, how many in* 
gots, each weighing 2 lb. 10 oz. 12 dwts. may 1 have 
for 200/. ? 

(25) A draper bought of a merchant 6 packs of cloth ; every 

pacK had 6 parcels, each parcel contained lOpieces* 
and evtfry piece was 30 y^xds ; he gave after the rate 
of 2/. 4s. 3d* for 3 yards. I desire to know what the 
6 packs cost him *. - . ' f 

(26) If 16 weeks' pay comes to 14/. Ids. what is that per 

year? . 

(27) A butcher goes with 116/. 14f. to Smithfield market, 

and buys cattle at the following prices, viz. oxen at 
10/. eachycows at 7^« each, calves at 1/. 10*. each, 
sheep at ID*, each, and of each the same number. 
How many of each ^ort will the said 116/. 14*. buy? 

(9i8) A person failing in trade owed me 560/. for which I 
received only 374/. 10a 6ld. At what rate did I re- 
ceive per pound*? 

(29) The net proceeds of a hhd. of Barbadoes sugar, vrejg|»t 
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Id Cwt. 3 qrs. 17 lb. 7 oz. was 4f. 14^.6^. the castom 
and fees^ 21. Ss. 6d, Freight, 1/. 2s. Sd, Factoragf^ 
4>s. 6 Ji^ Pray bow must 1 sell it per cwt. so that I may 
gain 5L lOs. by the whole ? 

(30) A certain lower projected upon level ground a shadow 

to the distance of 63 yards 1 foot, when a staff 3 feet 
in length, perpendicularly erected, cast a shadow of 6 
feet 4 inches. From hence the height of the tower is 
required. 

(31) Suppose a person travel 285 miles in 6 days 4 hours, 

at what rate is that per hour, allowing 12 hours to the 
day? - _^ 

(32) Suppose I gave 4i/, 2s, for one pipe of wine, at what 

rate did I give per pint ? 

(33) The globe of the earth, under the equinoctial line, is 

360 degrees in circumference ; and this body being 
turned on its own axis, in the sidereal day, or 23 hour& 
56 minutes, at what rate an hour are the inhabitants 
of Bencoolen, situated in the midst of the torrid zone, 
carried from west to east by this rotation ? 

(34) What is the value of one grain of gold, when one ounce 

costs 5 guineas } 

(35) If 12 apples are worth 21 pears, and 3 pears cost a half- 

penny, what will be the price of fourscore and four 
apples ? 

(36) It is a rule in some parishes to assess the inhabitants in 

proportion to eight-tenths of their rents. What i^ the 
yearly rent of that house which pays SL 10s. to the 
king under this limitation, at 4s. in the pound ? 

(37) Jif 19 yards of yard-wide stuff exactly line 14 yards of 

silk of .another breadth, how many yards of the latter 
will line 184 pieces of the former, each piece holding 
28$ yards? ^. 

(38) In 1 17 times 406 pieces of coin, worth 3s. Sd. a piece, 

how many rees at 20 for Sd. English ? 

(39) A merchant bought 274 ells Flemish of Holland, for 4«. 

per ell, and sold it agaii^.for 7s. lOd. per ell English. 
What did he gain by the whole ? 

(40) A May-pole 50 feet 1 1 inches long, when the sun is on 

the meridian, will cast a shadow 98 feet 6 inches 
long ; I would thereby And the breadth of a river, 
that runs due £. and W. within 20 feet 6 inches on 
the north side of the foot of a steeple, 300. feet 8 
" inches high, which at the same time throws the 
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extremity of' its shadow 30 feet Q inches. beyond the 
stream. . 

(41) If 2 men in three days will earn 15^. how much will 

seven men earn in the same time ? ■ ^ 

(42) How far will one be able to travel in 9 days 8 hoars^ at 

the rate of 12 miles every four hours, allowing 12 
hours to a travelling day } . ^ 

(43) What will 1000. yards of walling amount tO> at the rate 

of 4*. 6d. per rod ? 

(44) A factor bought 64 pieces of Holland, which cost him 

352/. at 5s, ^d. per ell Flemish. I demand how many 
yards there were in all, and how many ells English in 
each piece. 

(45) If lOOL in 12 months gain 4/. 15s, what will 40/. 10^. 

gain in the same time, the interest being at the same 
rate ? . 

(46) If 12 yards of yard-wide stuff exactly line 8 yards of 

silk of another breadth, how many yards of the latter 
will line 24 pieces of the former, each pi^e containing 
20 yards? 

(47) What is the quarter's rent of 240 acres of land, at 

1/. \98. 6d. per acre per annum ? 

(48) A person owes 1000/. but not being able to pay the 

whole, compounds with his creditors (o pay half*a- 
. guinea in the pound. How much does be pay his 
creditors? 

(49) When the sun is in the meridian at Soho-square, in 

what time will it be so at Tyburn, lying due west of 
it at the distance of a measured mile, in the latitude of 
5 If degrees north;^ where a degree of longitude mea- 
sures 37 miles^ 2 furlongs, 37 poles, 5 feet, and 6 
inches, known by the diurnal rotation of the earth to 
pass in 4 minutes* time? 

(50) How many pieces of Holland, each 33 ells Flem. 1 qr« 

2 na. can I have for 118/. I7s, l\d. when 4 ella 
English cost 1/. 7^. XOdA 

(51) I laid out 100/. upon serges and shalloons: the total 

value of the shalloons was 60/. and the total quantity 
of serge 236 yards; also, for every two yards of 
serge, X had three of shalloon. How much shalloon 
was there, and what was the value* of one yard of 
each sort? 
(^2) If l^s. will buy 3 lb. of tobacco, how much will 4/. 19^ 
1 id, buy at the same rate ? 
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(53) Wiui will the carriage.of 20 cwt. 2 qrs. 16 lb. come to 

at 7s. per cwt. ? 

(54) Bought a pipe oi Poi^ wine, for which I gtive Q5L 4-^. 

but it leaked out 12 gallons; the remainder I sold at 
the rate of l^d. per quart. What was tny gain or loss 
in the whole ? 

(55) If 7/. 4*. 9d. be paid for the carnage of 20 cwt. 2 qrs. 

16 lb", at what rate is that per pound ? 

(56) How many bricks, 9 inches long, and 4 inches wide, 

will floor a room that is 20 feet square ? ' 

QUESTIONS /or Exercise at leisure Hours. 

(57) I am dispatched on a commission from London to Edin* 

burgh> distant by computation 350 miles, and my 
route is settled at 22 m'des a«day ; you, four days 
after, are sent after me with fresh orders, and are to 
travel 32 miles a-day. Whereabout on t^e road shall 
I be overtaken by you ? 

{5S) In the ^ear 1582, Pope Gregory reformed the Julian 
calendar, ordaining, that as the year is found to con- 
sist only of 3€5 days^ 5 hours, and about 40 ninatesf^ 
in order to preveal the inconvenience of carrying the 
account of time too forward, by taking the aplar 
year at 365 days and 6 hours full, which in a series of 
years must bring Lady-day to Michaelmas, that the 
Christian states for the future should drop three days 
ia account every 400 years : that is to say, for each of 
the three first centuries in that space of time, the in- 
tercalary day in February should be omitted, but re- 
tained as formerly in the last century, beginning with 
the year 1700, when 10 whole days were sunk at 
once, by which artifioe the variation of time .will not, 
at least for a long space, be very considerable; accord- 
ing to his regolatk>n, it is required to know in what 
year of Christ, the New Style, as it is called, will be 
twenty days, as it is now only 1 1, before the Old Style, 
which makes no stich allowance. 

(59) Suppose the sea allowance for the common men to be 
5lb. of beef, and 3lb. of biscuit a-day, for a mess of 
four people, and that the price of the former be to the 
king 2id: per lb. and of the latter l-^. : such was the 
ship's company, that their meat cost the government 
12 guineas per day; pray what did it pay for their 
bre&d per week ? 
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{60) A. set out from London for Lincoln at the very same 
time that B, at Lincoln set forward for London, dis- 
tant 13.5 miles; at eight hours' end th«y met on the 
road, and then it appeared that A. had rode 24 miles 
an hour more than B. At what rate an hour did each 
of them travel ? 

(61) A. can do a piece of work in 10 days, B. alone in 13. 

Set them both about it together, in what time will il 
be finished ? 

(62) B. and C. together can build a boat in 18 days; with 

the assistance of A. they can do it* in 1! days. In 
what time would A. do it himself? 

(63) In some parishes in the country they take off 3/. one 

year in 17, from the rents, in assessing the farms. 
What will the landlord receive net out of a farm of 
• 1 40/. a-year in those places, when the king^'s tax is 4«. 
in the pound ? 
(di) A tradesman begins the world with 1000/. and finds 
that he can gain 1000/. in five years by land trade - 
alone, and thafhe can gain 1000/. in eight years by 
Sea trade alone ^ and likewise that he spends 1000/« 
in 24 years by gaming. How long will his estate last 
if he follow all three ? 

(65) If I leate Exeter at ten o'clock on Tuesday morning for . 

I/Hidoo, and rid« at the rat« of 9 miles an hour with- 
out intermission; you set out of London for Exeter at 
sis the same evening, and ride three miles an hour 
constantly : the question is, whereabout on the road 
you and I shall meet, if the distance of the two Q}iie9 
be 170 miles. 

(66) If the Sun move every day one degree, and the Mooi^ 

thirteen, and at a certain time the Sun be at the be- 
ginning of Cancer, and in three days after the ]}loon 
in the beginning of Aries, the place of their next fol* 
lowing conjunction is required. 

(67) As I was beating on the forest grounds. 

Up starts a hare before my two greyhounds : 
The dogs, being light of foot, did fairly run. 
Unto her fifteen rods, just twenty-one. 
The distance that she started up befol^e 
Was fourscore sixteen rods just, and no rbore : 
Now this I'd have you unto me declare. 
How far they ran before they caught the hare i 
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•' ' ' ' OF SOUND. 

« 

Sound not interrupted is^ by experiments, found uniformly to 
move aboiH 1 150 feet in one second of time. 

(69) Hoir' long after firing the warning-gun in Hyde-Park 

tn^y %lie ^ame be heard at Highgate, taking the dis- 
tance at 5| mites ? 
{6^) If I «ee the flash of a piece of ordnance, fired by a 
yessel in distress at sea, which happens, we will sup« 
. , pose, nearly at the instant ~of its going oW, jand hear 
the report a minute and three seconds afterwards, how 
far is she of!^ reckoning for the passage of sound as 
before? 

OF THE LEVERS— 

There being throe orders of levera) or three varieties 
wherein the weight, prop, or moving power, may b^ 
differently applied to the vectis, or inflexible bar, in 
order to effect mechanical operations in a convenient 
manner. 

For the First Order, see page 71. 

Of the Second and Third Order of Leveks. 

In mechanics, a lever of the second order is, where the 
power acts at one end, the prop fixed directly at the 
other, and the weight somep^here between them. 

In this order of levers their force is in a contra proportion 
to their length. 

In a lever of the third order the prop is planted at one end 
of the bar, the weight at the other end, and the moving 
force somewhere between. 

(70) If a lever be 100 inches long, what weight lying 7| 

inches from the end resting dn a pavemeiM^ may be 
moved with the force of 1681b. lifting at the other 
end of the lever ? 

(71) A water-wheer turns a crank, working three pump- 

rods, fixed just six feet from the joint or pinj by 
which their several levers, each nine feet in length, 
are fastened, for the sake of the intended motion, at 
one end. The suckers of the ^umps being worked 



The Rule of Three Direct. 69 

by the other, shows them to be levers of the third 
order. Now I would know what the length of the 
stroke in each of the barrels will be, if the crank be 
made to play just nine inches round its centre. 

(72) With what force ought that water-wheel to be driven, 

which^ circorostanc^d as in the last question, j'aises 3 
cubic feet of water at every reTolution of the wheel, 
each experimentally weighing Q2i lb* Avoirdnpois, 
the friction of the machine rejected ? 

■ Motion of Bodies, with Ihctr Velocities. 

] : If the quantities of matter, in any two or more bodies put 
in motion, be equal, the forces wherewith they are moved 
will be in proportion to their velocities. 

2* If the velocities of these bodies be equal, their forces 
will be directly as the quantities of matter contained in 
them. 

3« If both the quantities of matter and the velocities be un* 
equal, the force with which the bodies are moved will be 
in a proportion compounded of the quantities of mat- 
ter they contain, and of the velocities wherewith they 
move. 

(73) There are two bodies ; the one contains 25 times the 

matter of the other (or is 25 times heavier), but the 
lesser moves with 1000 times the swiftness of the 
greater. In what proportion are the forces by which 
they are moved ? 

(74) There are ^o bodies ; one of which weighs 100 lb* the 

other 60 lb. but the lesser body is impelled by a force 
8 times greater than the other. The proportion of the 
velocities wherewith these bodies move is required. - 

(75) There are two bodies; the greater contains 8 times the 

Quantity of matter of the less^ and is moved with a 
force 4S times greater. The ratio of the velocity of 
these two bodies is required. 

1. In compmring the. motions of bodies, if their velocities be 

equal, the spaces described by them are in direct pro- 
portion of the tiroes in which they are described. 

2. If the times be equals then the spaces described will be 

as their velocities. 

3. If the times and the velocities be unequal, the spaces 
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will he in a proportioD compostided of tN Ittnes and 
rdo^ities. 

(76) There are two bodies^ one of i^hich moves forty times 

tiwifter than the other, but the swifter body has moved 
but one minate» whereas the othei* has'lieen in motion 
\ two hoD^ The ratio of the spaces described by 
these two bodies is required. 

(77) Suppose one body to move thirty timfes swifter than 

another; as also the swifter to nlove 12 minutes, the 
other only 1 : what difference will there be between 
the spaces by them describedi supposing the last has 
, moved 60 inches } 
(7t) There are two bodies ; one whereof has described fifty 
mtles^ the other only five ; but the first has moved 
with five times the velocity of the second. What is 
the ratio then of the times they hate been describing 
those spaces ? " ^ 



Xllt. RECIPROCAL PROPORTION. . 

OB, 

The RVLE OF THREE INVERSE. 

RccimDCAt FieffORTioN is, when of four mrmbers the 
Mtd bears the same ratio to tke first as the second to the 
fourth ; therefore the less the third term is in respect to 
Ihc first, the greater will the fotirth term be in respect to the 
flwrod* 

RULE. 
Matttply the first and second terms together, and divide 
their product by the third 4erm : the quotient will be the 
answer. 

EXAMPLES. 

(1) If 48 men can perform a piece of work fn 12 days, how 

many men can 9o the samein 72 days ? 

(2) [low mucb in length, .that is four inches broad, will make 

a foot square ? 

(3) Suppose I lend my friend SOOL for six mentfaa» alfow^ 

ing the month to be 50 days, afiterwards he would 
requite my kindpess by lenduig a^ 2SiOL , Required 
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tfoe ttfn« I fluislliate it> tA reqakb my former kind- 
nes», 

(4) A garriion beitkg bvsieged, kaft thtet ttonths* provisions 

in it, at the rate of 14 ounces per day «acb m^n : but 
being iaforaied that it cannot be relieved tiii the end 
of eiffht months, how many ounces per day must each 
tnan have, that the said proTisioos i»ay last that time ? 

(5) If when the price of a bushel of wheat is 4r. 6d* the 
. penny-loaf weighs 12 oz», what must the penny-loaf 

weigh when the said bushel Is worth but 3s. ? 

(6) Suppose 275 yards of cloth, which i» 5 qrs« wide, make 

coats for 130 men; hew many yards of shalloon^ of 

3 qcs. wide, will line the said coats ? 
^7} In what time will 000^. gain 50/. interest, when 802. does 

it in 15 years? 
(8) Suppose 200/. would defray the expenses of ten men for 

43 weeks and ^5 days, bow long would six men be in 

spending the same sum : 
(0) How many yards of paper, that is 3 qrs. wide, will hang 

a room that is 30 feet long, and 24 feet wide? 
0^) ^ garrison consisting of 1500 men, being besieged, 

bare provisions only for three months : but it being 

necessary they should hold oist five months, how 

many men must depart that the said provisions may 

serve that time I. 

(11) There is a vessel, havrng a cock, which will empty it in 

six hours. I demand how piany cocks of the same 
capacity there must be to empty the said vessel in fif- 
teen mmutes. 

A LEVER of the Tm^r Oftft&ft. 

A lever of the first order has the power at one of its ends ; 
the weight to be raised is put at the other, and the ful- 
crum or prop somewhere between them. 

In this order, the power applied at one end will be recipro- 
cally proportional to the di/tances of those ends from 
the fulcrum, or point supported ; or in the steel-yards, 
as the distance of the weight from the point of sus- 
pension. 

•OUESnOKS /or SMttiee mi himrc How, 

(12) What weight will a person be able to raise, who presses 
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with the force of a hundred and half on the end of an 
equipoised handspike 100 inches long, which is to meet 
with a convenient prop exactly 7^ inches above the 
other end of the machine ? 
(13) What weight, hung at 70 inches' distance from the 
fulcrum of a steel-yard, will equipoise a hhd, of to- 
bacco, weighing 9j- cwt. freely suspended at 2 inches' 
distance on the contrary side ? 



Motion of Bodies, with their Velocities. 

* 

In comparing the motion of bodies, the ratio or proportion 
between their velocities will be compounded of the 
direct ratio of the forces wherewith they are moved, 
and the reciprocal of the quantities of matter they 
contain. 

(14) The battering ram of Vespasian weighed, suppose 

lOOOOOlb. and was moved, let us admit, with such a 
velocity, by strength of hands, as to pass through 20 
feet in one second of time ; and this was found suffi- 
cient to demolish the walls of Jerusalem. With what 
velocity must a cannon ball that weighs but 30ib. be 
moved in order to do the same execution ? 

(15) A body weighing 200lb. is impelled by such a- force, as 

to send it 1 00 feet in a second. With what velocity 
would a body of 8lb. move, if it were impelled by the 
same force ? 



XIV. CONTRACTIONS in the RULE of THREE. 

This being considered, you may oftentimes perform the 
work much shorter than by the general rule. 

I . Divide the third term by the first, multiply that quotient 
by the second, and their product will be the answer. 

EXAMPLES, ' 

(I) If four yards of broad-cloth cost 3/. lis. 6d. what will 
a piece, containing 28 yards^ come to, mt the same 
ratei 
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{2) If tiirte cheiU of lea; etch 3 cwt., 6oktHI« 1^<. what 
mast I gi¥« for 7^ owt,' of the lirni^? 

> .' ^■ 
2. Divide the second term by tiie first, mtllttpljr tHa^ quo- 
tjient by; the thitd; anA .th«ir product will be tbe answer. 



'It 



^:i': • . .. -' fEXAMPLES.- , ' 

(3) Suppose I give 78/. for 26' cwt. of cheese, what must be 

given for 156 cwt, of the same? 
(4;) If for 3lb. of tea I give 185. what is the ralueof 1 cwt. of 

the same ? 

^. Divide the first term by the secondr^nd divide the thir^ 
b^ that quotient ; which wiil give the answef. , . 

EXAMPLES. 

(5) Suppose I give for 6 gowns, eath containing 8 yards of 
stuiF, 62. what must be given for 64 yards at the same 
rate ? 

(0) If I give \2s, for ^4 lb. of sugar, what mast bt given for 
Jj* cwt. of the same? 

4. Divide th« first term by the third, divide the sedond by 
that qnotienty and the* last quotient will be the answer. 

EXAMPLES. 

« • 

(7) Suppose I give for 3 pieces of broad cloth^ each 24 

yards, 64/. 14s. what must be given for 8 yards of the 
same ? 

(8) If for 6 parcels of tea, each 5 lb. I give 12/. 19s. what 

must I give for 6 lb. of ihe same at that rate.?. 

5. Divide the first term by the third, multiply the second 
by that quotient, and the product will be the answer* 

EXAMPLES. 

(9) How much in length, that is 3 inches broad, will make a 
foot square ? 
(10) If for 48.5. I have 225 cwt carried 512 miles, how many 
bundled can I have carried 64 niiles for the same 
money ? 

E 
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XV. COMPOUND PROI^ORTION, 

OE 

The RULE of FIVE, 

IS 80 called, from its having five numbers or terms given 
to find a sixth. Here, if tbe proportion be direct, the sixth 
term must bear such a proportion to the fourth and fifth as 
the third bears to the first and second. But if tlie proportion 
be inverse, then the sixth term must bear such propprtion to 
the fourth and fifth as the first bears to the second and third, 
or as the second bears to the first and third. 

The three first terms are a supposition, the two last a de- 
mand. 

RULES. 

1. Let the principal cause of gain, loss, or action, &c. be put 
xti the first place. 

2.' Let that which denotes time, distance of place,. &c. be in 
the second place, and the remaining one in the third 
place.* 

3« Place the other two terms which move the question under- 
neath those of the same name. 

4. If the blank or term, sought fall under the third term, 
multiply the first two terms together for a divisor, and 
the last three for a dividend : the quotient arising from 
them will be the answer, or sixth term. 

5* If the blank fall under the first or second term, multiply 
the third and fourth terms together for a divisor, and 
the other three for a dividend : the quotient arising 
from them will be the answer. 

PROOF, 
^y two Statings. 

EXAMPLES. ' 

(1) If 6 men can mow 72 acres of grass in 12 days^ how 
many men can mow 120 acres in 4 days? 



The Hute &f Five, 75 

(12) Suppose t bashels of wheat will be sufficient fona famify 
of six persons 12 days, how many bushels will serve 
36 persons 4 days ? 

(3) Suppose the salary of 6 per^ns for 21 weeks is 120/. 

what will be the salary of 14 persons for 46 weeks? 

(4) If, for the carriage of 40 cwt. 100 miles, I give 9/. 5s. 

what weight can I have carried 125 miles for 70/. 10«« 
3}^. at the same rate ? 

(5) An usurer put out 120/. to receive interest (or the same: 

but when it had continued 9 months, he topk it up, 
received for the principal and interest 125/. 8jt. I de- 
mand at what rate per cent, per annum he received ? 

(6) What is the interest of 259/. I3s. 5d. for 20 weeks, at ' 

51. per cent, per annum ? 

(7) If a quantity of provisions serve 1400 men 20 weeks, at 

the rate of 14 ounces per day each man, how many 
men will the same provisions maintain foe 8 months, 
at the rate of 8 ounces per day each ? 

(8) Suppose S men earn 5/. in 5 days, how many men will 

earn 10 guineas in 12 days? 

(9) Suppose 140/. would defray the expeases of five men 

for twenty*four vreeks and four days, how long would 
twelve men be in spending 200/. at the same rate ? 

(10) What money, at 3^. per cent, per annum, will clear 

38/. ]0« in ft year and a quarter's time } , 

( 1 1 ) If a sack of coals be the allowance of 7 poor people for 

a week, how many poor belonged to that parish, 
which, when coals were S6s. per chaldron, had 41/. 
to pay in fSr weeks on that account I 

QUESTIONS for Exercise at leisure Hours, 

• 

(12) A. and B. are on opposite sides of a wood, 135 toises or 

fathoms about. They begin to go round it both the 
same way at the same instant. of time; A. goes II 
toises in 2 minutes, and B. 17 in 3. The question is, 
how many times will they surround this wood before 
the nimbler overtakes the slower ? 

(13) If a lever, 40 efiective inches long, will, by a certain 

power thrown successively thereon^ in 1 3 hours raises, 
a weight 104 feet, in what time will two other levers, 
each 19 efiective inchea long, rai^e an eoual weight 

E2 
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73 feet; the force of straight levers being in 6ite<?t 
proportion of their lengths? 
( H) A weight of l^lb. laid on the shoulder of a man, is no 
greater burden to him than its absolute weight, or 24 
ounce<i. What ditllrence will he feel between the 
said weight applied near his elbow, at 12 inches from 
the shoulder^ and in the palm of his hand 2d inches 
therefrom? and how much more most his muscles then 
draw to support it at right angles; tliat is, having his 
arm extended right out ? 

( 15) In giving directions for making an Italian chair, the shafls 

whereof were settled at 1 1 tVet between the axle-tree, 
whereon is the principal bearing, and the backhand, 
by means of which the weight is partly thrown upon 
the horse; a dispute arose whereabout on the shafts 
the centre of the body of this machine should be 
iixed. The coachmaker advised this to be done at 
SO inches from the axle; others were of opinion, that 
at 24 it would be a sufficient encumbrance to the horse. 
Now> admitting the two passengers, with their bag- 
gage, ordinarily to weigh 2 cwt. a piece, and the body 
of the vehicle to be about 701b. more; what will the 
beast, in both those cases, be made to bear more than 
his harness ? 

(16) Suppose a person to travel 15? miles in 7 days, when 

ttie days are 12 hours long, how many days will he 
be in travelling 676 miles, when the days are 16 
hours long? 

(17) A water-tub holds 14-7 gallons ; the.pipe usually brings 

in 14- gallons in 9 minutes; th^ tap discharges, at a 
medium, 40 gallons in ^1 minutes. Supposing these 
both to he carelessly left open, and the water to be 
turmd at two in the morning; the servant at five, 
finding the water running, shuts the tap, and is solici- 
tous in what time the tub will be filled after this acci- 
dent^ in case the water continue flowiug from the main! 

(18) If the scavenger's rate, at l^^* in the pound, amount to 

6^. l~d, where they ordinarily assess ^ of the rent, 
what will the king's tax for that house be, at 4^. in the 
pound, rated at the full rent ? 

(19) Ify when port wirie is 17 gpineas the hogshead, a com- 

pany of 45 people will spend 20/. therein, in a certain 
time ; what is wine a pipe,.when 13 persons more will 
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spend 63/. in twice the time, drinking with equal mo- 
deration ? 

(20) There is an island 73 miles round, and three men start 

together, to travel the same way about it. A. travels 
5 miles a day, B. 8, and C.'IO. When will they all 
come together aga»n ? 

(21) A certain man hired a labourer on this condition, — that 

for every day he worked he should receive Is. but tor 
every day he was idle he should be fined 8d. When 
390 days were past, neither of them was indebted to 
the other. How many days did he >\'ork, and how 
many days was he idle ? 

(22) A. lent his friend B. fourscore and eleven guineas from 

the lUh of December to the 10th of May following; 
.B. on another occasior>, let A. have 100 marks, from 
September the 3d to Christmas following. Qutre, 
How long ought the person obliged to let his friend 
use 40/. fully to retaliate the favour ? 

(23) A man hired a labourer for 40 day?, on condition that 

he should have 20d, for every day he worked, and 
forfeit }0d. for every day he idled; at last he re- 
ceived 2/. ]s, 8d. for his labour. How many days did 
he work; and how ipany was he idle ? 



XVI. PRACTICE, 

SO called from the general use it is of to all persons con- 
cerned in trade and business. 

All questions in the Rule of Jhree, where the first term is 
unity or one, may be performed by this rule ; 

Which is by taking aliquot or even parts, by which means 
luany tedious reductions may be avoided. 

But as there are a great variety of such parts, so many, 
therefore, are the ways of applying them, that it would be 
an endless task to give all the easy- methods of operation 
adapted to particular cases ; so I shall only give the general 
rules, with a sufficient number of examples to illustrate 
them. 

In ord^r to perform expeditiously, it will be necessary that 
the learner get by heart the following 
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1 =^ 

4 =4 
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=^ I or 28=J 
=-i 2 or 56=rt 
16=1 



4 =4 



5 =J 

10 =J I 



4=.f 

7 s=i" 



14 =t 



C;r^ 1. When the price is leas than a penny. 

RULE. 

Divide by the aliquot parts that are m a penny, then by 
12 and 20^ which will give the answer. 

EXAMPLEa 
(1) 2l07atirf. (2) I470atti. (3) 1276yds. at JA per yd. 



Case 2. When the price is less than a shilling; 

RULK 

Take the aliquot part .or*"parts that are in a shilling, add 
^tiem together, and the sum will be the answer in shillings, 
Itc. which, divided by 20, as before, wilt give pounds, &c. 



EXAMPLES, 
^4) 1762 at I (f. (5) HOOatlH 



(6) 2462 at If^*^ 



. (7) J041 at \i(L (8) 2420 at 24^. (9) 2408 at 2^1;. 

(10) 640at2jrf. (n) 1740at2}</. (12) 746 at 5rf. 



(13) 1417 at3K (14) 3091 at 3K (15) 2I4atdi<l. 



^•w* 
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(16) «000at4rf. 


(17) 569 at 4H 
(20) 2740at5rf. 


(18) 

(2i; 


1 1246 at 4id, 


(19) 1416 at 4H 


) 2147 at5H 


(22) 674 at 5id. 


(23) 1746at5i(f. 


(24; 


) 1741 at 6d. 


(25) 2142 at 6H 


(26) 1040at64i. 
(29) 1656 at 7 K 
(32) 2l70at 8(f. 


(27] 
(30) 
(33: 


) 1746at6J(f. 


(28) 1000 at 7 (f. 


\ 1 42Q at lid. 


(31) 674 at 7Ji. 


) noOatSjcL 


(84) 1765at8iA 


(35) 749 at 8J(/. 


(36] 


1 1417 at 9^. 


(37) 2373 at 9id. 


(38) 1476at9i(f, 


(39) 


1 1760 at 9id. 


(40) 6000 at lOd. 


(41) 4652at lOfrf. 


(42] 


) 2476 at lOid. 


(«) 2176 at lOid. 


(44) 1276 at ]}d. 


(45; 


(2142 at lljrf. 


(46) 4760 at llfrf. - (47) 640 at 1 \^d. 



Case S* When the price is more than a shillingy but lesi 
than two. 

EULE. 

Take the part or )>art8, with so much of the given price as 
18 mure than a shilling (as in the last rule)^ which add to the 
given quantity, and the sum will be the answer in shillings, 
kc* whichf divided by 20, will give pounds, ^ 

iVole.-^The method of performing this case beine ffmtle 
different firom the last, 1 shall only give a lew exaih- 
ples, which, by proper instructions from the tutor> 
will suiSce. 

EXAMPLES. \ 

(48) 1074 at Is, lOJi (49) 2140 at U. O^d. 



(50) I74dat U.li^d. 



(51) 2 140 at U. 5d. 



so Practice* 

(52) 1433 at 1$. I^d. (55) 1614 at 1«. \%d. 

(54) 2647 at 1«. 11 }4^. 

Case 4. When the price consists of any even nnmber of 

shillings nnder 20. 

RULE. 

Multiply the given quantity by half the price, doubling the 
first figure of the product for shillings; and the rest of the 
product will be pounds. 

EXAMPLES. 
(55) 2476 at 2#. (56) 1476 at 4». (57) 276 at 6d^ 



(58) 2100 at 8*. (59) 274 at \0$. (60) 674 at 12*. - 
(61) 2680 at 14*. (62) 267 at 16*. (63) 1267 at 18*. 

m^t^m^m^ammm^mnm^^mm m^mmmmmimmimmmmmmam^^ «BB^^i^K^i^B^^^lK^m 

CcLse 5. When the price is any odd number of shillings ' 
under 20. 

RULE. 

Multiply the given quantity by the price; and tllfe product 
will be the answer in shillings, which, divided by 20, will 
give pounds. ' 

EXAMPLES. 
(64) 2174 at 7*. {QS) 1427 at 9*. {m) 647 at 11*. 

(67) 267 at 13*. (68) 274 at 17*. (69) 1260 at 19*. 



Cr/** 6. When the price is shillings, or shillings and pence, 
and they an aliquot part of a pound. 

RULE. 

Divide by the aliquot part, and the quotient will be the 
answer. 
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EXAMPLES. 
(70) 2420 at 4*. (71^ 1764 at 5s. (72) 4762 at Is. Bd. 

(73) 467 at 2s. 6d. (74) n60 at 3s, 4d. (75) 176 at Qs. Sd. 

Case 7. When the price is shillinfjs and pence, and the 
shillings and pence are not an aliquot part of a pound. 

RULE. 

^ Multiply the given quantity by the shillings, and take 
parts for the pence, &c. add tbeoa together, and the sum Vyill 
be the answer in shillings, Which, divided by 20, will give 
pounds. 

EXAMPLES. ^ 
(76) 1420 at 3*. 3d. \n) 427 at 5s. Qd. - 

I 

(78) 402 at 10«. Qid. (79) 174 at 17«. 9id. 

■ > »'■■• ' 

(^0) 273 at ]9s. 4|fl?. (81) 260 at 14*. 1 1^. 



Case 8. When the price is pounds only. 

ru;le. 

Multiply the given quantity by the price, and the product 
will be the answer. ^ 

EXAMPLES. 
(82) 120 at 4/. ' . (83) Q6 at 17/. 



(84) 100 at 3/. (85) 142 at 2/. 



T" 



Case 9. When the given price is pounds and shillings. . 

RULE. 

Multiply the quantity given by the pounds, as in the last 
case; and proceed with the shillings, if they are even, as in 

E5 
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Case 4 ; but if odd, take altqaot pUrt$, add them together, and 
the «am will be the answer ; or reduce the given price to 
shillings, bjr which multiply the fixed quantity; aad divide by 

V\7 ^ MMi vntt vi^iii give tiie answer* 

EXAMPLES. 

(86) &^0 at 2^ 65. (87) 526 at 7i. 16«. (88) 142 at 1/. 17«r 

■^B^iBW>^'i>i>'>^'>^^aBi«aM ■^■■■^^^•^HHBiB^B^na^iaaHr ^m^fm^imm4mm^^^-~mmmmi^mm^ 

(89) 164 at 24/. 19*. (90) 271 at 51. 7s. (91) 604 at 20/. 99. 

will ■ ■ Mill! — * ■ I— — .W^^— 

(92) 914 at 10/. 15j. (93) 737 at 1/. 14*. 

Case 10. When the price k pounds, ehilliqgs; and penot, 
and the shillings an^ pence are an aliquot part of apoaad. 

RUUE. 

Multiply th« given quantity by the pounds, as in the last 
rule ; and take parts for the shillini^s and pence, as in Case 6 ; 
add them together, and the sum will be the ;mswer. 

EXAMPLES. 

(94) 274 at 7/. 6s, Sd. (95) 120 at 12/. Ss. 4(1. 

(96) 97 at 9/. 1*. Sd. (97) 512 at 42/. 5s, 



Case 11. When the price is pounds, shillings, pence, and 
farthings, and the shillings and pence are not an aliquot part 
of a pound. 

RULE. 

Reduce the pounds and shillings into shillings ; multiply 
the given qusuitity by the shillings, as in Case 9 ; take parts 
for the pence and farthings, as in Case 2. 

Note. — When the given quantity does not exceed 100, pro- 
ceed as in ISect. IX. 

EXAMPLES. 
(98) 1472 at 4/. 6s. lid. (99) 279 at 6/. 1 li. 9)^. 
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(100) U20 at 19/. 14*. 11 JJ. (101 ) 2074 at 1/. 17s. Sid. 

(102) 27 at 4/. 11*. Hid. (103) 64 at 12/. Us. lid. . 

/ 

' Case 12. When the price and quantity given are of several 
denominations. 

RULE. 

Multiply the price of one by the quantity given> and take 
parts for quarters, pounds, &c. Add' theUd together, and tjae 
sum v?ili be the answer. 

EXAMPLES. 

(104) Bought 7 cwt. $ qrs. 18 lb. of sugar, at 17*. 6d. per 
cwt. What conies it to ? 

(105) Sold 420 oz. 15 dwts. 16 grs. of gold, at SI. 16s. lO^i. 
per ounce. What comes it to ? 

(106) Bought tobacco, at 3/. 17* 4Jrf. per cwt. What is the 
worth of 72 cwt. 3 qrs. 1 9 lb. ? 

(107) Bought 12 cwt. 1 qr. 17 lb. of hops, at 4/. 4*. 4c/. per 
cwt. What do they stand me in ? ■ 

(108) Sold 23 cwt, 18 lb. of sugar, at 4/. 14s. l^d. per cwt. 
What comes it to ? 

(109) What is the rent of 476 acres, 3 roods, 28 perches, at 
3/. 7 J. \\d. per acre? 

( 1 10) Sold 16 cwt. 2 qrs. of tallow, at 21. 6s. lid. per cwt. 
What comes it to ? ,{ 

(111) Sold 48 cwt. 2 qrs. 7 lb. of fine hyson tea, at 74/. 16*. 
6d. per cwt. What must 1 receive for the same ? 

(112) What is the value of 24 lb. of double-refined sugar, at 
4/. 175. per cwt.? 

(113) What is the value of 17 lb. of Malaga raisins, at 3/. 5#. 
4rf. per cwt. ? 

Note. When the pupil is perfect in all the rules to the pre- 
ceding Cases, he may then be taught the contractions. 

EXAMPLES. 
(1) 1276 at id. (2) 1740 at 2^ (3) 1420 at 71^. 



(4) 3162 at Is. Id. (5) 427 at 5*. 9c?. (6) 246 at 175 10^. 
(7) 241 at 6/, 195. (8) 641 at 1/. 155. 
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XVII. TARE and TRETT. , 

In this rule there are six things to be obserred, viz. 
1. The Gross Weight. 2. Tare. 3. Trett. 4. Suttle. 3. CloflT. 

And, 6. The Net Weight. 
1. The Gross Weight is the whole weight of the goods, and 

that which they are packed up in. 
•2. Tare is an allowance made to the purchaser for the weight 
of the box, bag, barrel, or whatever contains the goods 
bought, and is either 

At so much in the whole gross weight ; 
At so much per box, bag, &c.-— or. 
At so much per cent. 

3. Trett is ah abatement of 4 lb. per 104lb. and is the twenty- 

sixth part allowed for waste, dust, &c. made by the 
merchant to the buyer. 

4. Suttle is when the tare is deducted from the gross. 

5. CI off is an allowance of 2 lb. to the citizens of London on 

every draught above 3 cwt. on some sorts of goods, as 
beaver, gaits, madder, argol, &c. 

6. Net weight is when all allowances are deducted from the 

gross. 

Case 1* When the tare is at so much in the gross weight, 
to find the net« 

■ 

EULE. 

Subtract the tare from the gross, and the remainder is the 
net weight. 

EXAMPLES. 

( 1 ) What is the net weight of 24 hogsheads of tobacco, each 

' weighing 6 cwt. 2 qrs. 17 1b. gross? Tare in the 
whole 17 cwt. 3 <irs. 27 lb. 

(2) What is the net weight of 5 hhds, of sugar, weighing as 

follows, viz. 

cwt, qrs. lb, frs. lb. 

No. 1. 4 2 U TareO 21 

2. 3 17 O 18 

3. 5 3 10 1 U 



V 



"^ 



Tare and TVett. Bt 

cxot.qrs, Ih. qrs, lb. 

No. 4. 6. 1 16 Tare 27 

5. 3 2 18 id 



Gross 
Tare 

Net 



Case 2. When tare is at so much per box« bag, &c. to find 
the net weight. 

RULE. 
Multiply the tare of each box, bag, &c. by the number of 
boxes, &c. the product subtract from the gross as before, and 
the remainder will be the net weight 

EXAMPLES. 

(3) What is the net weight of 8 frails of raisins, each weigh- 

ing 2 cwt. 3 qrs. gross, tare at 22 lb. per frail ? 

(4) What is the net weight of 40 bales of silk, each weighing 

3 cwt. 27 lb. gross, tare at 18 lb» per bale ? 

♦ 

Case 3. When tare is at so much per cwt* to find the net 
weight. 

RULE. 
Divide the whole gross by the said part or parts that the 
tare is of a cwt. and the quotient thence arising will be the 
tare, which, subtracted from the gross, as before, will give 
the net weight. 

EXAMPLES. 

(5) What is the net weight of 22 barrels of figs, each 2 cwt. 

1 qr. 17 lb. gross, tare at 14 lb. per cwt. ? 
(0) What is the net weight of 9 hhds. of sugar, each 
weighing 6 cwt* 2 qrs. 121b. gross, tare at 17lb. per 
cwt. ? 

Case 4. When trett is allowed with the tare, to find the net 
weight. 
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RULE. . 

Find the tare as before, and subtract it from the grosi ; the 
remainder win be the suttle, which divide by 26; and the 
quotient will be the trett, which subiract from the sattle ; the 
remainder will be the net weight 

EXAMPLES. 

^ (7) What is the net weight of 16 cwt. S^qrs. gross; tare 
1 cwt. 1 qn 12 lb. and trett 4 lb. per 104 lb. ? 
^8) Lfi 27 bags of coffee, each weighing, gross, Q cwt. 3 qrs. 
27 lb. tare 13 lb. per 112 lb. ? and trett 4 lb. per 104 lb. 
what is the net weight? 

CoMc 5. When cloff is allowed, to find the net weight. 

RULE. 
Divide the whole gross by 168 (2 lb. being 168th part of 
3 cwt. or 336 lb.) ; or vou may divide the number of cwts. by 
3> which brings them into 3 cwts. Then 2 lb. being allowed 
for every 3 cwt. so as many 3 cwts. as it produces, so many 
2 lbs. it will allow, which divide by 56 (the double pounds 
in a cwt.)» the quotient ^ill be the hundreds, and the re- 
mainder will be so many 2 lbs., to which adding what may be 
allowed for the odd cwts. qrs. and lbs. of the given weight, 
will make the whole clofF, which subtract from the gross^ and 
the remainder will be the net weight. 

EXAMPLES. 
(9) What will the net weight of 5647 cwt 3 qrs. 13 lb. 
gross, allowing for cloff 2 lb. for every 3 cwt ? 
(10) What is the net weight of 14 barrels of spices, weighing 
altogether 42 cwt. 3 qrs. gross, allowing for cloff 2 lb. 
per 3 cwt. ? 

Cum 0. When tare. trett> and clofi; are allowed with any 
quantity (gross), to find the net weight. 

RULE. 
Fen* the tare and trett, proceed as in Case 4, and the 

remainder^ which was called the net there, wiH be tht 
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tuttk here, wfaidh to find the cloff o& proceed u in &e last 

Case, 

EXAMPLES. 

<11) What is the net weight of 15 cwt. Sqrs. SO lb. gross, 
ailowing for tare 7 ^b. per cwt. ; trett d-lb. per 104 lb, 
, ' and cloff 2 lb. for 5 cwt. ? 

(12) What IS the net weight of 4 hfads. of sugar, weighing as 
follows, YIZ. 

cwt, qrs, lb, 
Ko.1. 4 2 17) 

2. 5 3 14 f Tare 8 lb. per cwt. Trett 4 lb. per 

3. 3 2 26( 1041b. Cloff21b. par3cwt. 

4. 6 2 123 



QUESTIONS for EXERCISK 

(13) The net proceeds of a hogshead of Barbadoes strgar, 

were 4/. 145. 6d, the costom and fees 2L 8«. 6cl. 
Freight 22s. Sd. Factorage 49. 9d, The gross weight^ 
was 9 cwt. 3 q[rs. 10 lb. Tare 1 lb. in 10. Pray then 
bow was the sugar rated in the bill of parcels ? 

(14) I have imported 80 jars of Lucca oil, each containing 

1160 solid inches. What came the freight to at 
49. 6d, per cwt. Tare I lb. in 10, counting Ij^ lb. of 
oil to the wine gallon of 23} cubic inches f 

XVIII. SIMPLE INTEREST 

IS that which- arises only from the principal, and is a pro* 
fit allowed by the borrower to the lender, for the loan or for- 
bearance of any sum of money, for some determined space 
of time, and at any rate (per cent, per annum) agreed upon; 
which, according to law, must not exceed 5/. for the use or 
interest of 100/. principal, called cent, for 12 months, called 
annum. 
The amount is the principal and interest added together. 

iVbie.«— The rales for simple interest serve also for cafen- 
lating factorage, brokerage, insurance, purchasing of stocks, 
er any thing else^ that is rated at so much per cent. 
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Case 1. To find the interest of any sam of money, for any 
number of years. 

RULE. 

Multiply the principal by the rate per cent. ; that product, 
divided by loo^ will give the interest for a year, wtiich mul- 
tiply by the number of years given^ and the product will be 
the answer. Or, by taking the aliquot part or parts with the 
giren rate that are in 1 00/. 

EXAMPLES. 

(1) What is the interest of 824/. 18^. 2d. for a year, at four 

per cent. per. annum ? 

(2) What is the interest of 500/. for 4- years, at 5 per cent. 

per annum ? 

(3) What is the amount of 264/. 4fd. for 12 years at 5 per 

cent, per annum. ^ 

Case 2. When the rate per cent, is |, ^, |, more thaa the 
pounds given in the said rate. 

RULE. 

Multiply the principal by the pounds in the rate per 
cent. ; then take parts for |, i, or i, from the principal, 
which add to the product, and the sum divide by 100, as 
before. 

EXAMPLES. 

(4) What is the interest of 246/. IBs. for a year, at 4| per 

cent, per annum ? 

(5) What is the interest of 140/. 10*. for 7 years, at 4J per 

cent, per annum ? 
(6). What is the amount of 470/. for 5 years, at 3| per cent, 
per annum ? ' 

COMMISSION 

IS an allowance from a merchant to his factor or. corre* 
spondent abroad, in buying and selling of goods, and is at a 
certain rate per cent, according to the custom of the country 
where the factpr resides^ 
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This, as well as brokerage and insurance, is computed in 
the same manner as for even pounds, and for i, I, or i, as in 
the last Case. 

EXAMPLES, 

(7) My factor writes me word, that he has bought good^i, 

upon my accouht, to the value of 474'/. 14«. 6d. I 
demand to know what his commission comes to at 3^ 
per cent. 

(8) Suppose I allow my correspondent 2^ per cent, for his 

commission; what is his demand on the disbursement 
of742L\2s,6dJ 



BRpKERAGE 

IS an allowance or fee paid to a person called. a broker, for 
assisting others in buying or disposing of their goods ; and in 
the city of London they are not to act without a licence from 
the lord ma^or. 

! 

Case 3. To find the brokerage for any mm, at any rate 
under 1 /. per cent. 

RULE. 

Divide the given sum by 100, and it will give the interest 
at l/.per cent, which interest you must take parts from, with 
the rate per cent, and add them together ; the sum will be 
the brokerage required. ~ 

EXAMPLES. 

(9) What is the brokerage of 42o). 12«. Qd. at 6s. 4^. per 
cent. ? . 

(10) Suppose I employ a broker, who sells goods for me, to 

the value of 1000/., what may he deniand for broi^erage, 
it being at 4s, tid, per cent. ? 

(11) Suppose a broker disposes of goods for me, to the Amount 

of 540/. lOf. what comes the brokerage to, at 135. \Qdm 
per cent; ? 

(12) What is the brokerage of 2^74/. 15^. at 195. 9|(i per 

cent,? • 
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INSURANCE 

IS a contract or agreement whereby one or more persons^ 
called insurers, &c. oblige themselves to answer for the loss or 
damage of ships, houses, goods, &c. by storms, fires, &c. in 
consideration of a premium paid by the proprietors of the 
thing injured. 

To find the insurance of any stfro at any rate under 1/. 
proceed as in the last Case ; if above, as in Case 1 . 

EXAMPLES. 

(13) Suppose I insure for 1460/. at 2^. 6d. per cent, per ana. 
what does the insurance come to ? 

il4j What is the insurance of 2460/. at 10/. \5s. per cent. ? 
15) Shipped at Jamaica, goods to the value of 2500/. upon 
which 1 marie an insurance at 6|. per cent. What 
does it come to ? 
(16} What is the insurance of an East-India ship and cargo,, 
valued at 7406?. 17a. 6d. at 15} per cent. ? 



PURCHASING OF STOCKS. 

STOCKS are the public funds of the nation, the shares of 
which bt'inc: transferrable from one person to another, occasions 
that extensive business called Stock-jobbing. 

RULE. 

Multiply the sum to be purchased, by the excess of tht 
rate per cent, above 100; the product divide by 100, as be-* 
fore, and the quotient added to the given sum will give th« 
required purchase. 

If \inder par, i.e. if under 100 per cent, proceed as in 
Case 2. 

EXAMPLES. . • 

(17) What is the purchase of 400/. South-Sea stock, at 120/. 

5s, per cent, ? 
{18) What is the purchase of 470/. bank stock, at 87 J per 

cent. ? 
(19) What is the purchase of 2470/. 17«. 104. bank aiMiuitie% 

at lOSi percent,? 
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(20) What is the purchase of 876/. India sto$:k^ at 1 14| per 
cent.? 

Case 4. When the interest is for h h or 5* ^f a ye»r, or 
any number of years besides. 

RULE. 

Find the interest for the years, as in Case 1, then for i, |» 
or i, take parts from the interest of one year ; i. e. for {, 
take one-fourth part of (he said Interest; for ^, take .one- 
half; and for ir take the compound parts of i, that is,, a 
half for -^t then half of that for i, which, added to the 
interest for years (if any), the sum wilPbe the interest re- 
quired. 

EXAMPLES. 

(21] What is the interest of 427/. 10^. for four months, at 4 
per cent, per annum ? 

(22) What is the interest of 246/. 125. 6d, for If y^^r at 5 

per cent, per annum ? ^ 

(23) Lent 209L 18j. upon a mortgage, to receive interest for 

the same, at 4| per cent, per annum, till it was paid, 
ofi^ which was not till the end of 4^ years after. Now 
I should be glad to know what is due to me. 

(24) A gentleman dying left his daughter 604/. 17«. 6d. for 

her fortune, to be paid her when at age, with interest^ 
at 5i per cent, per annam. Now she came of age in 3 
years months after her i^ther's death. What is the 
amount of her fortune ? that, is. What is she to receive 
in all, principal and interest. 

Case 5. When the interest required is for any number of 
weeks. 

RULE. 

1. Find the interest of the giyen sum for a year, as in 
Case 1. 

2. Say, as 52 weeks : are to that interest of the given 
sum : : so are the weeks given I to the interest required. Ov 
you may divide the given weejcs into aliquot parts of a year^ 
or 52 weeks. 
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EXAMPLES. 

(25) What is the interest of 4002. 155. for 4 weeks at 4 per 

cent per annum ^ \ 

(26) What is the amount of 600/. for 26 weeks, at 3| per 

cent, per annum ? 

(27) What is the interest of 740/. for 4 years and 42 weeks^ 

at 5 per ^ent. per aunum ? 

(28) What is the amount of 200/. for 5 years and 50 weeks, 

at 4|- per cent, per annum ? 

Cau 6. To find the interest of any sum, for any number of 

4ays. 

RULE. 

1 . Say> As 365 days I are to the interest of the given sun& 
for a year r ! so are the days given I to the interest required. 

2. When convenient, divide the days into aliquot parts of 
a year, or iQ5m Or, 

^ 3. Reduce the principal into pence, which multiply by the 
number of days, and that product by the rate per cent, for a 
dividend : then multiply ^Q5 (the days in a year) by 199 for 
a divisor, "by which divide the dividend, and the quotient will 
be the answer in pence, which bring to pounds. Or, 

4. Multiply the givm sum by \h% number of days«. and 

divide the product by 7300 (viz. — —) the quotient 

o 

will give the interest at 5 per cent, and for a higher or 

lower rate, take aliquot parti for a difference^ which add or 

subtract accordingly. 



simple Interest. 



M 



A TABLE of Days for any given tipie less than a 

Year. 



• 

1 

1 


>• 

< 

m 


• 

< 


• 

X 

r 

a: 

- -f 


• 


• 

> 
< 

3 


• 


• 

*-9 


• 
CO 

O 

3 
< 

213 


0$ 

73 


• 

« 

Is) 
A 
O 
H 
'^ 

o 


• 

> 
O 




1 


32 


60 


91 


121 


152 


182 


244 


274 


305 


335 


2 


2 


33 


61 


92 


»22 


153 


183 


214 


245 


275 


306 


336 


:i 


3 


34 


69 


93 


12^ 


154 


184 


215 


246 


276 


307 


337 


4 


4 


lib 


63 


94 


124 


155 


18.> 


216 


247 


277 


308 


338 


5 


.5 


36 


6» 


95 


1:25 


156 


186 


217 


248 


278 


309 


339 





(^ 


i? 


6- 


96 


126 


157 


187 


218 


249 


279 


310 


340 


7 


7 


3.^ 


66 


97 


127 


158 


188 


•219 


250 


280 


311 


341 


8 


8 


39 


67 


9^ 


128 


159 


189 


220 


251 


281 


312 


342 


9 


9 


K^ 


(is 


99 


!29 


160 


190 


221 


252 


.^82 


313 


343 


10 

1 


lo 


l-l 


6- 


10; 


130 


161 


191 


222 


253 


283 


314 


344 


1 1 


1 1 


1 ' 


7i' 


101 


13' 


162 


19 


223 


254 


284 


315 


345 


I 'J 


1 


43 


71 


102 


132 


163 


1 3 


^24 


255 


285 


310 


346 


I.i 


I'i 


1-4 


7. 


103 


133 


164 


r^ 


225 


256 


286 


317 


347 


14 


14 


1. 


7*. 


104 


134 


lu5 


195 


226 


2;;7 


287 


318 


348 


15 


) 


46 


7 ♦ 





35 


166 


196 


227 


358 


288 


319 


349 


10 


16 


47 


7.; 


Ol- 


136 


l')7 


'97 


228 


25::^ 


289 


320 


350 


17 


17 


48 


7 • 


io? 


137 


168 


198 


229 


260 


2^0 


321 


351 


18 


18 


1. 


I'i 


108 


138 


169 


19/ 


230 


264 


291 


322 


352 


IP 


\j 


50 


1-r- 


lO!' 


139 


170 


20*) 


231 


262 


292 


323 


353 


20 


20 


51 


1>I 


110 


140 


171 


201 


232 


263 


293 


324 


:>54 


2J' 


?! 


5'i 


8«' 


111 


141 


172 


^^yA 


233 


264 


294 


S'Z5 


355 


22) 


22 


53 


•il 


11*2 


142 


173 


203 


234 


265 


295 


326 


356 


2.S; 


^'\ 


51 


82 


113 


143 


174 


201^ 


235 


266 


290 


V21 


3J7 


24-! 


24 


35 


«•• 


114 


144 


175 


205 


236 


267 


2:)7 


328 


358 


2.V 


ib 


56 


81- 


115 


145 


1.76 


206 


231 


268 


298 


;29 


359 


2d! 


li} 


57 


85 


U6 


146 


177 


207 


38 


26' 


29'' 


i30 


360 


27' 


27 


*i8 


86 


117 


147 


178 


208 


25 ^^ 


270 


300 


331 


36\ 


28 


28 


5') 


87 


118 


148 


17 


20 J 


240 


271 


301 


332 


362 


2l^ 


2^^ 


60 


88 


119 


149 


IS' 


210 


241 


272 


302 


333 


363 


30 


iO 




8iV 


120 


150 


181 


21 1 


242 


273 


303 


i34 


364 


31' 


n 


^,^^^ 


90 




151 


212 


243 




304 




36.^ 



94 Simple Interest, 

The USE of the TABLE. 

If ~ - 

Firsts to know the number of days from the beginning of the 

year to any given day of any month. 
This is obtained by inspection only ; thus, from January the 

lst> to Ai^gust the 9th» are 220 dajs ; to November 

the 24tb« are 328 days> &c. 

JSecondlyi To k^iow what is the number of days from any given 

day of any month, to the «nd of the year. 
Suppose August »th, then from . •i • . - 365 days« 
Subtract the number answering to August 8; - 220 

. There reioain^ the number of days« viz. -'' 145 

Thirdly to find the number of days between the given day of 
any month, and the given ^ay of any other month, in 
the same year. 

For instance. To know how many days there are. between 
May the 9tb> and November the 5th. 

Thus, from the number answering to Nov. 5, * 309 days. 

Subtract that answering to May 9, - - * - 129 

The remainder is the number of days sought, viz. 180 

Fourthly, To f nd the number of days from any given day of 
any month in one year, to any given day of any 
month in the next year. 

How many days is it from October the 12th in one year, t« 
June the 10th in the next } 

Thus, from the days of a whole year, - - - 365 days. 

Subtract the number answering to Oct. 12. viz. - 285 

Hemains the number to the end of the year, - 80 
To which add the number to June 10, - - * 161 



The sum is the number of days required, viz. - 241 

And thus is the number of days* readily found for any in- 
terval of time'given; in the same year completely; or which 
is part of one, and part^f another year. 
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EXAMPLES. 

(29) What is the interest of 200/. for 75 days, tt Si per 
cent, per annum ? 

(50) What is the amount of 340/. 104. from January 1, n89« 

to July 1 8 following, at 5 per cent, per annum ? 

(51) What is the interest of 500/. from December 4, 1701, 

to March 10> 1795, at 4 per cent, per annum ? 

C»i«7. When the amount, time, and rate per cent. %t% 
given, to find the principal. 

RULE. 

1. Say, As the amount of 100/. at the rate and time 
given : is to 100/. : ; so is the amount given : to the princi- 
pal required. Or, 

2. The examples in this and the two following Cases may 
bo solved by the rule in Sect. XV. 

EXAMPLES. 

(32) What principal, being put to interest for 9| years, at 4j 
per cent, per annum, will amount to 856/. lOs, ? 

(55) What principal, being put out to interest for 7} years, 
will amount to 614/. 3s, lid. at 3 per cent, per 
annum? 

Casfi 8. When the principal, rate per cent, and the amount 
are given, to find the time. 

RULE. 

Say, As the interest of the principal for a year r is to 1 
year ; ; so is the whole interei^t I to the time required* 

EXAMPLES. 

(34) In what time will 600/. amount to 856/. lOs. at 4} per 

cent per annum ? 
(55) In what time will 498/. 6s. Sd. amount to 614/. 5s. 1 Id. 

at 5 per cent per annum i 

4 

Case 9. When the principal, aoi^upt, and time are givein# 
to find the rate per ceat. 
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RULE. 

1. Say. As the principal I is to the. interest, for the whole 
time r I so is lOOZ. I to the interest for the same time. 

2. Divide that interest by the given time, and the quotient 
will be the rate per cent required. 

EXAMPLES. 

(36) At what rate per cent, per anngm will 600/. amount to 

856/. lOs. in 9^ years ? 

(37) At what rate per cent, per annum will 498/. 6s, Sd, 

amount to 614/. 3^. lid, in 7| years? 

QUESTIONS for Exercise itt the last Eight Cases, at leisure 

Hours, 

(38) Lent at Christmas 1804, the sum of 5000/. at 44 per 

cent, after which time I lent several sums at the same 
rate, and drew upon the borrower, as business requhred ; 
viz. on Lady-day 1805, I drew for 185 guineas; on 
Midsummer-day following, 1 lent 500 moidores, and 
drew for 700/. and on Michaelmas day, in the same 
year, I lent 569/. 17j. I demand what cash the bor- 
rower owed me at that time. 

(39) On the first of May 1805, I lent Ralph Newlands, per 

bill at one day's date, 500/. which I received back in 
the following partial payments; viz. on the 13th of 
May 50/. on the 4th of June 561, on the 14th of July 
44/. on the 23d ditto 50/. on the 18th of August 87/. 
on the 30th ditto 1 3/. on the 21st of September 30/. on 
the 18ih of October 30/. on the 29th ditto 40/. on the 
1 1th of Noveniber 50/. and on the 28th of December 
50/. Now I demand to know what interest is due at 5 
per cent, per annum ? 

(40) Lent to John. Jameson, per bill dated 18th of Jan. 

1805, payable one day after date, 878/ 195. lOd, 
which I received back in the following partial pay- 
ments 5 viz. on the 27th of February 57/. i5s. Id, on 
the 18th of March 37/, 145. on the 29th of April 34/. 
1 \s. on the 12th of May i36/. 155. Id, on the 19lh of 
' June 67/. 135. 4rf. ^ the 15 th of July 15 guineas and 
6(/. on the 25th ditto 1 1 1/. 1 15. \\d. on the 3d of Oc- 
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tober 78/. 73, Ad. on the 19th of November 100/. on 
the 23d ditto 100/. and on the 30th of December re- - 
ceWed the balance of the pnncipal. . How much in- 
terest ought I to claim at 5 per cent. ? 

(41 ) Lent 109 guineas at 4 per cent. By the 18th of August, 

1799, they were raised by the interest to so many 
moidores, abating half-a-crown; pray on wha^; day 
did the bond bear date? 

(42) If 1(X)/. in 12 years be allowed to gain 39/. 19s. 8c?. in 

what time will any other sum double itself at the same 
rate of interest ? 
{4>3) A bond was made on the 7th of Atigust 1786, at 6 per 
cent.'per annum, for 1114/, lOs. On the 11th of May, 
1789, 140/. was paid oft, and a fresh bond entered 
into for the remainder at 5i per cent, per annum ^ at 
the time the interest for this last was 21/. 16^. Sd* there 
^ was paid off 87/. 1 Is. 9d, The old bond being then 
taken up, a new one was given forihe residue, which 
being paid oiF September \l, 1796, the bond-owner 
took no more than 1409/. I6s, Qd, in full payment: at 
what rate did he take interest per cent, per annum, 
upon the last renewal of the bond ? 

(44) It is proposed by an elderly person in trade, desirous of 

a little respite, to admit a sober industrious young man 
in the business; and, to encourage him, offers, that if 
his circumstances will allow him to advance 100/. his 
pay shall be 40/. a year; if he shall be aible to put 
200/. into the stock, he shall have 53/. a-year^ and if 
V ' 300/. he shall receive 70/. annually. In this proposal, 
what was allowed for his attendance simply; and 
what rate per cent, was allowed for his money ? 

(45) June 23d, 1745, bought 900/. of New South-Sea annui* 

ties/ at 1 1 1-j- per cent. viz« the day before the closing 
the books, the brokerage of which is always 2«. 6d. 
per cent, on the capital, whether you buy or sell. 
The Midsaromer dmdend 2 per cent, became due and 
payable on the 10th of August following ; by which 
time the rebellion growing considerable in tkte North, 
the said annnities were down at 92f per t^ent. In the 
general alarm, sold .400/. capital at that price ; but 
continued the remainder, till a second, third, foarjtb* 
and fifth dWidead^ aa before, came due ; aod on open- 
' F 
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ing the books on tbe 10th of Aogost 1747, sold oat at 
102^ per cent. Now reck^mkig I might htve made 5 
per cent, of my money, had I kispt it out of the stocks, 
how stood this article in point of profit and loss ? 

XIX. COMPOUND INTEREST 

V IS that which arises both from principal and its interest, pat 
together, as the interest becomes due, but not paid ; the same 
interest is allowed upon that interest unpaid, as was upon the 
principal; so it becomes a part of the principal; and for 
which reason, it is called Interest upon Interest, or Compound 
Interest, 

It is not lawful to let out money at Cdmpound Interest: 
yet, in purcbatsing of annuities or pensions, and leases in re- 
version, it is usual to allow Compound Interest to the pur- 
chaser for his ready money, and therefore makes it necessary 
that it should be understood. 

But as it may (as well as other cases of interest] be more 
conveniently performed by- decimals, I shall only give the 
rale, and a few examples. 

RULE. 

1. Find the first year's interest as in case 1« Add tbat in- 
terest to the principal, which sum will become the second 
year's principal, and so on for any number of years. 

2. Sul^tract the given principal from the last amount, and 
the remainder will be the interest required. 

EXAMPLES. 

( 1 ) Wbiat is the compound interest of 600?. forborne 3 years, 

at 5 per cent, per annum ? 

(2) What is the fimount of 1501. for 5 years, at 4 per cent. 

per annum, compound interest ? 

(3) What is the compoimd interest of 4401 1 Of. for 4 year^ 

7 months, and 1 5 days, at $ per cent, per anmim ? 

. iVo^e.— When the interest is required for months and 
days besides years, you most 'find the interest for one year 
more than the nuoaber of years given^ and^ from that year's 



Bebaief or Discount. Od 

interefity take parts for %ht mtrnths and days^ wfcfck add to 
the last year s interest^ and the sum will be the interest re^ 
qaired. 

XX. REBATE; or DISCOUNT, 

IS the abating of so mach on a debt, to be paid before it 
becomes due; ipvhich payment (rd>ate being deducted), if put 
out to interest for the same time, and rate per cent, per an- 
kMim, woold be equal to the som first due. 



RULE. 

1. Find the interest of 100/. fpr the time giveo« and rate 
per cent which interest add to lOOi. 

2. As that sum : is to the interest of 100/. or 100 H so 
is the debt or sum proposed * to the rebate or present worth 
required. Or» subtract the rebate froqi the given sum, and 
.the remainder wilt be the present worth, or money to be paid 
down. 

EXAMPLES. 

( 1 ) What is the rebate of 420f. &r 7 months, € days> at 5 per 

cent, per annum ? ' 

(2) What is the present worth of lOOL for 12 months, at 6 

per cent. ? 

(3) What is the rebate and present worth of ^00/. lOf. 6d. 

payable in 10 months, at 4* per cent, per annum ? 

<4) What is the digicount of S90L 10*. being due July- 27, 
1S07, this being December 12, 1806, at 5 per cent, 
per annum ? 

(^) Sold goods to the value of 430/ to be paid at tyvo 4 
months; that is, half at 4 months, and the other half 
at 8 months. What must be discounted ^or the pre- 
sent payment of the whole, discount being at 5 per 
cent; per annum ? 

(6) Suppose I have a legacj of 550/. left me en the 21st of 

Mav« 1805, but not to be paid till Chisfmas^ay fol- 
lowing ; what is the present worth, discomit allowed 
at fire per eent. per amMm? 

(7) Wh«t is tlM present worth of S920/. payable as fol- 

lows : 100/. at 9 months, €0i, ait 5 mofltks, '^n^ t)ie 

F2 ' :-V: 
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remainder at 6 montln ; discount at 6 per cent, per 
annum t 

(8) Sold goods to the value of 400/. to be paid at three S 
months, as follows : viz. first {, second ^, and the 
rest the third payment ; what is the discount and pre- 
sent worth of the whole at 4^ per cent, per annum ? 

(9) 'What ready money will discharge a debt of 360/. due 
at two 5 months ; that is* ^ ^^ ^ months^ and the rest 
at 10 months ; discount at 3 per cent, per annum ? 

(10) What difference is there between the interest of 500^. jat 

5 per cent, per annum for 12 years> and the discount 
of the same sum^ at the same rate, and for the same 
time ? 

(11) What ready money will discharge a debt of 13377/. 

135. 4(2. due two years, three quarters, 25 days hence; 
discount at 4|. per cent, per annum ? 



XXI. EaUATION OF PAYMENTS 

IS when several debts are payable at different times, but it 
is mutually agreed, between debtor and creditor, that those 
several sums be all paid at once, and at such a time, as that 
neither party may be wronged thereby ; this is called equa- 
ting the time of payment. The common rule is as follows: 



RULE. 

Multiply the sum of each particular payment by its time, 
then add the products together, and divide the sum by the 
whole debt; the quotient, by this rule, is the equated time for 
the payment of the whole^ 



EXAMPLES. 

( 1 ) B. owes C. (300/. whereof 200/. is to be paid at 3 months, 

1 50/. at 4 months, and the rest at 6 months ; but they 
afterwards agreed the whole' should be paid at once ; 
required the time. 

(2) A» bought of B. a quantity of goods which came to 

460/. to be paid in the following manner, viz. 200/. at 
. seven monthly and the rest at five months ; but after- 
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wards they agree to make one payment of the whole. 
I demand the equated time. 

(3) C. owes D. a certain sam, which is to be discharged in the 

following manner^ viz. i at three months, 7 in 4^ 
months, and •§- at 9 months ; but they afterwards agree 
to have but one payment of the whole : the equated 
time is required. 

(4) A debt is to be discharged thus, viz. | present, { at 4* 

months, | at 3 months, and the rest at 6 months; 
what is the equated time for the whole ? 
(6) £. is indebted to F. 240/. which by agreement is to be 
paid at 5 months hence : but £. is willing to pay him 
40/. down, provided he will give him a longer time for 
the payment of the remainder, which is agreed ont 
the time of payment is required. 



XXIL SINGLE FELLOWSHIP, 

OB, 

Fellowship without TifM, 

• • < ■ 

IS when two or. more persons join their stocks and trade to- 
gether. To determine each person's particular share of the 
gain or loss, in proportion to his principal paid into the stock, 
observe the following 

RULE. 

At the sum of the several stocks ; to the gm or loss \ :. 
so is each person's share in the stock : to his share of the 
gain or loss. 

PROOF. 

Add all the shares together, and that som, if right, will bo 
equal to the whole gain or loss. 

EXAMPLES. 

( 1 ) Two merchants, A. and B. join in partnership : A. laid in 

80/. B 60/. and they gain 28/. What is each man's ^ 
share of the said gain r 

(2) Three persons, CD. and £. trade together, and make « 
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joint stock of 824^. and in three years* tkne they 
gained as much, and 70/. over ; G/s 9tock was 32ol 
D/a 340/. I demand £.'s stock, and w|iat eaek pcraon 
gained by trading. 
{'i) Suppose four merchants, A.B, C. and B.joiii their stocks 
and trade together, of which A. puts in "^^ B. J» C. f, 
and D. ^; biit at the expiration of 12 months, they 
had the misfortune to lose 1^0/. What moat each 
person suffer of the said loss ? 

(4) Three merchants. D. £. and F. in partnership together, 

with one common stock of 400/. gained as folkiws, yiz, 
D. 30/. E. 48/. and F. 42/. What was each man's 
stock? 

(5) Suppose the money and effects of a baakYupt amount to 

2420/. 17 s. 6d, and he is indebted as folioim, viz. to 
A; 1000/.- to B. 640/. to C. 900/. and to D. 842/. 16s, 
How must his efifects be divided amongst them? or 
what share must each have I 

QUESTIONS /or Exercise at leisure Hours. 

(^) A father ordered 500/. to be divided amongst his five 
sons, thus. Give A. said he, |, B. }, C. -I, D. 4, and 
£. ^. Part this equitably amongst them, accordm^ to 
the father's intentions. 

(7) Three persons purchase- together a West-Indta sloop, to- 

wards which A. advanced f , B. -f , and C. 1 40/« How 
much paid A. and B. and what part of the vessel had 
CJ 

(8) A. and B, clear by an adventure at sea 50 guineM, with 

which they agree to buy a horse and chaise ;. wbeteof 
they were to have the use in proportion to tKe 8«na 
adventured, which was found to be A. 10; B. 7 : they 
cleared 45 per cent What money did each send 
abroad ? 

(9) A. and B. join their stocks, and vest them in brandy. 

A.'s stock was 19/. 195. Sd, more than that of B. Now 
by seHing out their commodity at 55s. per anker, A. 
cleared 74/. lis, and B. jast 50 guineas. The quan- 
tity of brandy dealt for is required, and the gain upon 
the anker. 

(10) In an article of trade A. gains 1 4s. $dL and his ad- 

venture was 3i5s, more than B/s, wboae share of the 
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profit is but Ss, 6d. What are thje particulars of their 
stock ? 

(11) Three persons, A. B. aod Centered into joint trade; 

to which A. contributed 210/. B. 312/. They cteared 
' 140/. whereof 37/. 10^. belongs of right to €. That 
person's stock and the several gains of the other two 
are required. 

(12) A. and B. venturing equal sums of money, clear by joint 
, trade 154/. By asreement A. was to have 8 per cent, 

because he sp^nt time in execution of th^ project, and 
B. was only to have 5. What was allotted A. for 
his trouble ? 

( 13) A. B. and C are three horses belonging to different men, 

and are employed as a team to draw a load of wheat 
from Hertford for 30ts. A. and B. are deemed to do f 
of the work, A. and C. |, and B. and C. ^ of it: they 
are to be paid proportionably. Do you know how to 
divide it as it should be ? 

( 14). Bought 100 quarters of malt, meal, and oatmeal, toge- 
ther, for 142/. For every 5 bushels of malt I had 3 of 
meal ; for every 8 of meal I had 7 of oatmeal. What 
did these cost me severally per bushel, the malt being 
half as dear again as the meal, and. the meal' being 
double the price of the oatmeal ? 

( 1^) In raising a joint stock of 400/. A. advanced ^j, B. ^ 
of i, C f more the difference between A.'s adven- 
ture and B/s; and D. the rest of the money. What/ 
did every one subscribe ? 



XXIII. DOUBLE FELLOWSHIP, 

i 

OR, 

FStttowship mih Time, 

IS when each person's- stock continues unequal time in 
company> so that a consideration must be made of the time, 
as well as of the stock. 

RULE. 

Multiply each person^s stock by the time it has continued 
in trade, and proceed with the products^ as with the particular 
stocks in Single Fellowship. 
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PROOF. 
As ia Single Fellowship. 

EXAMPLES. 

(1) Three icerchants^ A. B. and C. enter into partnership, 

thus: A. puts into the stock 240/. for 4 months, B. 
1261. for 6 months, and C. 200/. for 8 months; with 
this joint stock they traffic, and gain 260/. It^s re- 
quired to find each person's share of the gain, propor- 
tionable to his stock and time of employing it. 

(2) A ship's company take a prize> value 4000/. which thej 

agree to divide amongst them according to their pay 
and time they have been on board ; now the officers 
and midshipmen have been on board 4 months, and 
the sailors 3; the officers have 50s. a month; thn^ 
midshipmen 40«. and the sailors 28<. There are also 4f 
• officers, 8 midshipmen, and 120 sailors. 1 demand what 
is each person's share of the said prize ? 

(3^ A« B. and C. rent a piece of land, for which they pay 40/. 
per annum ; A. puts iu 60 oxen for 4 months, B. 40 
oxen for 5 months, and C. 30 oxen for the remainder 
of the year ; what must each person pay of the said 
rent? 

(4^ Three merchants, A. B. and C. in partnership together for 
a year, put into one common slock as follows, viz. A. 
puts in 400/. and at 6 months' end withdraws 200/.; B. 
puts in 360/. and at 7 months' end 100/. more, but at 
the end of 9 months he takes out 120/. ; C. puts in 190/. 
and at 8 months' end 1 lO/. more, but at the end of 10 
months he takes out 100/. They gain 460/. What 
is each man's share ? 

QUESTIONS far Exercise at leisure Hours. 

(.5) A. and B. in partner^^hip equally divide the; gain: A.'s 
money, which was 84/. V2s, 6(h lay for 19 moiuhs, and 
B.'s for no more than 7 : the adventure of the latter is 
sought. 

(6) A. for 9 months' adventure received 20/t B. for one of 
7 months received 25 guineas, and C. for lying out 
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of his contributions 5 months had a title to 32/. 
The total of their adventures^ multiplied into their 
respective times^ was 640^. What then were the par- 
ticulars ? 

(7) A. clears 13Z. in Q months, B. 18/. m 5 months, and C. 

- 23/. in 9 months, with a stock of 72/. \0s. What then 
did the general stock amount to ? 

(8) X. Y. and Z. in company, make one common stock of 

4262/. X.'s money was in 4 months, Y.'s months, 
and Z.'s 9 months-; they gained 420/. which was to be 
divided in the following manner, viz. f of X/s gain to 
be equal to | of Y/s, and | of Y/s gain to be equal to 
f of Z.Y Quercj what each person gained and put 
in? 

(9) A, 6. and C. in company; A. put in his share of the*. 

stock for 5 months, and laid claim to \ of the profits; 
B. put in his for 8 months; C. advanced 400/. for 7 
months, and required on the balance | of the gain : 
the stock of the other two adventurers is sought. 

(10) A. and B. paid equally for a horse, Feb. 7, 1805; A. on 

the 10th took him a journey to the west, and returned 
on thp lOth of Jwie following : B. on the 2d,of August 
tookliim into Scotland, and staid till Mov. \3y and rhivs 
concluded his service for this year. From Jan. 17th 
- following, A. used hira ten days; and, in six weeks, 
after his return, employed him till April 30th. B. 
then rode him from May-day to Midsummer: A. had 
him from the 1 4th of July to 14 days after St. James's^ 
tide ; B. on Sept. 30th, took him into Norfolk, and 
came back Oct. 49th: he then was sold for iL lOj. 
and they would have the money parted equally be- 
tween them^ viz. in proportion to the use each made of 
their steed. 



XXIV. BARTER 

IS the changing of one commodity for another, and informs 
us how to proportion the value of any goods, so that neither 
party may sustain loss. And if. the commodities exchanged 
are not of equal value> the defect is supplied with money? 

F5 
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RULE. 



* I. Find the yalue of that commodity, whose quantity 19 
given : then find what auaatity of the other, at the given 
rate, you can have for the aforesaid Tatue ; which quantity 
will be the answer. 

2. When one has goods at a certain price ready money, 
but in barter advances it to something more, say. As the 
ready money price of the one * is to its bartering price 1 1 so 
is the ready money price of the other to its bartering, price: 
then the quantity of the latter commodity may be found, 
either from the ready money or bartering price. 

EXAMPLES. 

(1) How much sugar at 1/. lOc per cwt. must be given in 

barter, for 4 cwt. of tea, at 12f. per pound ? 

(2) How many yards of cloth, at 18«. per yard, must I give 

'for 45 yards of shalloon, at V6d. per yard? . 

(3) A. and B. bartei; : A. has SO cwt. of prunes at 6^ per lb. 

ready money, but in barter will have lid. per lb. B. 
has hops worth SOs^ per ' cwt. ready money. What 
ought B. to rate his hops in barter, and what quantity 
must be given for the 30 cwt t>f prunes ? 
(i) A. has tea at 8«. 6d. per lb. ready money* but in barter 
will have.]0«. per lb. B. has tobacco worth ISd. per 
lb. ready money. How must B» rate his tobacco per 
lb» that his profit may be equivalent with A.'a? 

QUESTIONS Jbr Exercife at leisure Ehurt. 

(5) A. has currants worth 4(2. per lb. but in barter charges 
6d, and also requires one half of that in ready money ; 
B. has candles worth 6s, td, the dozen, and he, in bar- 
ter, charges but Is, Should these persons deal to- 
gether for the value of 20/., how much will A. have 
gained of B. ? 

(^) A. lets B. have' a hogshead of sugar, weight 18 cwt. 

worth 3 1 «. for 42s. per cwt one^third of which he is to 

pay in caih ; B. has paper worth i4s. per r^m^ which 

it is agreed shall bear no more than lijL 6d, At that 

. rate, and barter for the rest, how stood the account ? 
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(7 ) A. ba& kerseys at 4i. 5a a piece rcswJy maney ; in barter 
they are char^^ed by him at 5l, 65« each, and -^ of that 
required down; B. has flax at 3d per Lb. How otight 
he to rate it not to be hurt by the extortion of A. ? 

(8 ) A. has 50 broad cloths^ at 1 1/. 10^. a piece, but in change 
^ required 1 S/. taking wool at Qs. 6d, per stone, of B. in 

rettirn, that was really worth but 4^ Qd. a tod. The 
question is, how many sacks of wool will j)ay for the 
eiotli, and wbick ^ tiie dealers has the advantage in 
the bargain. 

(9) Aft. wilh an intention to clear 30 guineas on a bargain 
with B« rates hops at \Qd. per lb. that stood htm in 
10(2. B. aiAprised of that> set down nxalt which cost 
20s. a quarter at an adequate price. How mneh malt 
did they contract for ? 

(10) A* in order to put off to B. 720 ells of damaged Holland, 

worth 5s. an ell, at 6f S4» proposes, in case* he has 
half the value in money, to allqw B. a discount of 10 
per cent. The rest A. is to take out in saffron, which 
B. apprised of~the whole management, rates in justice 
at 30«. per pound. What was it really worth in ready 
money, and what quantity of saffron was he to deliver 
. on the change? 

(11) A. has 100 reams of paper, at St, ready money, which 

in barter he sets down at lOs, B. sensible of this, has 
pamphlets at 6d, a piece ready money, which he ade« 
quately charges, and insists, besides, on | of the price 
of those he parts with in specie : what number of the 
books is he to deliver in lien of A.'s paper? What 
cash will make good the difference ? and how much is 
B. the gainer by this affair ? 

(12) A. and B. barter; A. has 1401b. 11 oz^ of plate, at 

6s. 4c/. the ounce, which in barter he rates at 7^. 2d. 
an ounce, and allows a discount on his part to have j- 
of that in ready specie ; B. has tea worth 9^. 6d. the 
lb. which h^ sates at lis. 2d. When they come to 
strike the balance, \. received but 7 cwt. 2 qrs. 1 8 tb. 
' of tea. What discount did A. allow B., which of them 
had the advantage, 4ind how miicb, in an article of 
trade thus circumstanced ? 
( 1 3 ) A. and B. barter ; /A. has 14 cwt. 2 qrs. 25 lb. of Fani- 
hani,b<^ «t 21. \9s. per cwt. but in barter insiatB on 
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3 guineas; B. has wine worth Os. per gallon, which he 
raises in proportion to A.'s demand : on the balance, 
A. received but a hogshead and a half of wine. What 
had he in ready money ? 



XXV. LOSS AND GAIN 

IS a rule by which we discover the gain or loss by any par- 
cel of goods, and so instructs us how to raise or fall the price 
of any commodity in such proportions, that neither our gain 
may be so exorbitant as to injure our customers, nor our loss 
so great as to impoverish ourselves^ which is generally at so 
much per cent. 

In this rule there are a great variety of examples, all of 
which may be easily solved, with a little coDStderation> by 
the following proportion : 

Case 1. When the quantity lost and gained of the whole is 
given, to find the value of any part thereof. 
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RULE. 

Say, As the whole quantity of goods * is to ihe sum of the 
whole cost and proposed gain * * so is any part of said goods ; 
to the price they must be sold for* 

Case 2. When the proposed gain or loss is at so much per 
cent., make 100/. with the gain or loss added to it, your second 
term. 

tXAMPLES. 

( 1 ) Bought 240 yards of cloth, at li-s, Gd.iper yard, and sold 

it again at 18s. per yard. What did I gain by the 

whole ? 
(2) Suppose I give 46/. for 9 cwl. 2 qrs. 18 lb. of sugar, at 

what rate must I sell it per lb. to gain 12 guineas by 

the whole ? 
( 3 ) IF I buy tea at 8j. 6d. per lb. and sell it again for 10«. Qd. 

what is the gain per cent. ? 
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(4) If by selling cloth at 5$. per eH, I gain 8f. per cent> what 

shall I gain per cent, if I sell the ell at 6^. 3^. 

(5) At 5s. per dozen, 1 gain IL \0s, percent, how much 

shall I gain per cent, if I sell the dozen at 54. 9d. 

(6) A Manchester tradesman going to a fair, sold fustians 

for 11#. Qd. the end, wherein was gained 15/. per. 
cent but, seeing no other tradesman had so good, 
raised them at the latter end of the fair to 12^. the 
end. I demaiid what he gained per cent, by this last 
. sale. 

(7) Suppose I sell 500 deals at \5d, per piece, and 9/. per 

cent, loss, what do I lose by the whole quantity ? 

(8) Suppose I sell 1 cwt. of hops, for 6/. 15«. and gain 25/. 

per cent, what would have been the gain per cent, if 
I bad sold them for 8/. per cent. ? 

(9) If by setting hops at 3/. lOt. per cwt. the planter clears 

30 per cent, what was his gain per cent, when the same 
. goods sold for 4/. and a crown? 

(10) Sold a repeating watch for 50 guineas, and by so doing 

lost 17 per cent, whereas I ought in dealing to have 
cleared 20 per cent. Then how much was it sold un- 
der the just value ? 

QUESTIONS for Exercise at leisure Hours. 

(11) If by sending pewter to Turkey, and parting with it at 

35|(/. per lb. a merchant clears cent* per cent, what 
does he clear in Holland, where he disposes of the cwt. 
for 8/. > 

(12) Bought hose in London, at 49. 3d, per pair, and sold 

them afterwards in Dublin at 6s, Now, taking the 
charges at an average to be 2d, per pair, and consider- 
ing that I must lose 12 per cent, by remitting my 
money home again> what do I gain per cent, by this 
article of trade ? 

(13) If my factor at Leghorn returns me 800 barrels t)f 

anchovies, each weighing 14 lb. net, worth }2^d, per 
lb. in lieu of 7490 -lb. of Virginia tobacco, and if I 
find that 1 have, gained after the rate of 17/. per 
cent, by the said consignment; pray how was my 
tobacco invoiced per lb. to the factor ? or what was 
the prime cost ? 
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(14) Boii^t cojnfita to the value of 4U. S& U. ^ 3a. I A 

per lb. It haf>pened that so many of them were da- 
maged m carriage, that by selling what remained 
good at 4«. 6^. per lb. »y returns were no more than 
341. Qsm M. Pray how nmch of these goods were 
spoiled, and what did tbis part stand nie»in ? 

(15) A atationer sold quills at 1 Is. per thousand, hy which 

be cleared } of the aoney ; but-tbey growiag scarce, 
be rai&ed theoi to ISc. Od* per thouaajM}. What might 
he clear per cent, by the latter price ? 

( l§r^ A. had 15 pipes ef Malaga wine* which he parted with 
to B. at 4^ per cent. proBt. who sold them tb- C. for 
58i. 1 !«• ^d. advantage ; C. made them over to D- for 
SOOL 16s. ^d* and cleared thereby 6{ per cent. 
What did this wine coat A. per gallon ? 

(17) Laid out in a lot of asuslin 480/. 12^» upon examinattoii 
of which two parts in seven proved damaged; so that 
.1 could make but 5s« dd. per yard of the same ; and 
by so doing, find I lost 48^. I8s* by it. At what rate 
per cU am I to part with the undamaged muslin, to 
make up my loss? 

XXVI. ALLIGATION MEDIAL 

IS when the price and (quantity of several commoditiea 
are given to be mixed, to find the mean price of t'bat mh^- 
tore. 

RULE. 

As the whole composition : is to its total value ; C so b any 
part thereof : to its mean price. 

PROOF. 

Find the value of the wb<^e mixture at the mean vate ; and 
if it agree with the total value of the several quantities at their 
respective prices, the work is right. 

EXAMPLES. 

(1) A wine merchant mingks 14 gallons of mountain 
wine at 8«. per gallon, wjth 12 gallons at 6k$« per gaU 
lon^ 10 gallons of sherry at 7^ per gallon^ 20 gal- 
lons of white wine at 4^. per gallon^ and 9 gallons 
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of canarjr at 9*. per gallon. How may he sell this 
mixture per gallon ? 
(2) With 13 gallons of canary, at 6«. 8d. per gallon, I mingle 
^ galhons of white wine, at 5^. per gallon ; and to 
these add 10 gallons of cider, at S*. per gallon. At' 
what rate roust I sell a quart of this mixture, so as to 
clear 10 per cent. ? 



XXVII. ALLIGATION ALTERNATE 

IS when the rates of several commodities are given, to find 
sack quantities of them as, being mixed together, shaft bear it 
price propounded. 

RULE. 

1 . The rates (if not already) must all be reduced to pne de-* 
nomination. 

2« Set down the rates, or prices, in a column under, one 
another, and the mixed or mean rate on the left h^ind of 
tb«se« 

3« Conaect or link together the several rates, so that every 
one less than the mean be linked with some one greater, or 
with as many as you please that are greater* 'and every great 
^ wjth one less, or with as many less as you please. 

4. Take the difference between each price and the mean 
rate, and set them alternately ; and if only one difference 
stand against any rate, it will be the quantity btlongbg to 
that said rate ; but if there are several, the» tlietr sun will \m - 
the quantity ; which quantities aiie the answer foB that rate 
against which they stand. 



EXAMPLES. 

(S) To mix gold of 18 eauats fine with that of 2S caratafine, 
of 19, and of 16 carats fiDe,.si^ that the cooipositioii^ 
may be 20 carats fine; what quantity olesMstk muat be 
taken ? 

(4>) A grocer would mix a quantity of sugar at lOd. per lb« 
with, other sug^* at 1\i* 54* and 4^. per lb. intending 
to make up a commoaity worth Gd. per lb. In what 
proportion is he to take of those sugars ? 
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XXVIII. ALLIGATION PARTIAL 

IS when the price of each siiDple is given, also the quantity 
of one of thera, aati the mean rate, to find the several qaanti- 
ties of the rest in proportion to that given. 

RULE. 

1 . Take the difference between each price and the mean 
rate as in the last rule. 

2. As the difierence of that simple whose quantity is 
given ; is to the known quantity ; * so is any other difference \ 
to the quantity of its opposite name. 

EXAMPLES. 

(5) How much tea at 6«. 6(f., 7$. ^d, and 9^. per lb. must be 

taken to be mixed with 36 ib. at \2s. per lb. that the 
mixture may be worth 85. per lb. 

(6) A tobacconist has by him 120 lb. of fine Oronoku 

tobacco, worth 2s, t)d, a pound ; to this he woufd 
mix York river ditto at 20d. and other inferior to- 
baccos at \Sd. and I5d. a pound, as will make up a 
mixture answerable to 2$, a pound. What will this 
parcel weigh ? 

XXIX. ALLIGA'nON TOTAL 

• IS when the price of each simple is given, as also the mean, 
rate, and what quantity of the compound^ to find how much. 
of each sort will make that quantity. 

RULE. 

1. Take the difference between each price and the mean 
rate, as before. 

2. Say, a^ the sum of these differences * is to the whole 
quantity of the mixture ; * so is each particular difference I to 
its particular quantity. 

EXAMPLES. 

(7) How much gold of 16, of 18, and 23 carats fine, must bo 
mixed together, to form a composition of CO oz. of 20 
carats fine^ 
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(8) A grocer has by him 4 sorts of green tea, tiz. of 
5$, 6s , %s, and 9f» per lb.; out of these he is inclined to 
mix up a canister, containing net, a hundred and a 
half, so as to make the commodity worth It. per 
pound. . In what proportion must those teas be 
taken? 



XXX. EXCHANGE 

IS the recelvfng in one country for the Talue paid In 
another. 

The par of exchange is always fixed and certain, it being 
at the intrinsic value of any foreign money copnpared with 
sterling ; but the course of exchange between any two coun* 
tries rises and falls upon various occasions. 

But as it would be both needless and endless to write of 
•very kmd of exchange, so I shall only elve a few examples 
of the exchange of England with some of the chief couutriea 
of Europe. 

Exchange is either performed by Sec. XII. or XV. andl 
sometimes most expeditiously by the latter. 



1st. With FRANCE. 

They keep their accounts at Paris, Lyons, and Rouen, in 
livres, sols, and deniers, and exchange by the crown of three 
livres Tournois, or 60 sols French, and give pence sterling, 
more or less, for this exchange crown,, whicb is equal t^^ 
4i. 6d. at par. 

12 Deniersl CSoT. 

20 Sols > make one < Livre. 
3 Livres y ^^Crown. 

Ca9e 1. To change French money into sterling. 

RULE. 

As 1 crown : is to the given rate r C so is the given French 
sum I to the sterling required ; or by the rules given in 
Practice. 
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Que 2. To change sterliog money into French. 

RULE. 

As the rale of Exchange : is to 1 crown :: so is (he ster* 
ling Sam ; to the French required. 

Note. — ^The same rule must be obsenred with most of the 
following countries. 

EXAMPLES. 

( h) What sterling money must be paid in London, to ra^ 

ceive in Paris 500 crowns; excbmge at 56d. per 

crown? 
(2) How many crowns mast be paid at Paris^ to reoeiTa in 

London 1 1 6/. ISs. 4iL the exchange at 50ii per crowm? ' 
(S) Change 040 crowns, 12 sob, 8 demers^-at 54$d. per 

crown, into sterling. 
(4) Change I45i 7j. lid. sterling, into French crowns^, ex* 

change at 5^d, per crown, 

2*. With SPAIN. 

They keep their accounts at Madrid, Cadiz, and Seville, in 
dollars^ rials, and maraTedies> and exchange by the piece of 
eight, which is equal to 4s. 6d. at par, 

4 Maravediesvellon, or) ^ /^^ . 

2f Maraf«diM plate j | ^ i ^"^'**' 

%i Qaartas, or 1 f fi 1 o* i n 

54 Maravedies^on f \Z ' ^'*^ ^•"^"• 



16 Quartas, or 7 I "S | t>- i r i * 

34 Maravedies plate } A S i ^'^^ «f P^^^' 
8 Rials of plate J ^I^ece of eight or dollar. 

N. B. A rial yellon is H of a rial of phte, and -^j^ of a 

piastre. 

EXAMPLES. 

(5) Change S56l6t,Sd. into Spanish money, exchange at 

562. per piece of eight. 
^6) If I pay in Seville 142(3 pieces of eight, 4 rials,! 2^ ma- 

ravedie^y what may I draw my bill for on London, ex* 

change at 54f^d. per piece of eight/ 



SSoL 
Rlleof eight at {«-- 
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3d. With Italy, 

In Italy they keep their accounts, at Genoa and Leghorn, 
in livres, sols, and deniers, and exchange by the piece of eight 
or dollar, which is equal to 49. 6J. at par. 

1 2 Deniers '\ 

20 Sols f , 

> make one. 

6 Livres ^ } (.* *""'' "" ""^"*^ "*^ 1 Leghorn. 

At Florence the exchange is by ducatoons, and at Venice by 

ducats, divided as follows, tIz. - 

6 Soldi ) , f Gross. 

24 Grosses {'""^^^"UD^cM. 

EXAMPLES. 

(7) Genoa is indebted to London 640 dollars. For how 

much sierlirtg may liondon draw on Cienoa, the ex- 
change at 52d. per dollar ? 

(8) If a merchant remit 138/. 13«. ^d, sterling to Leghorn, 

how many dollars will be receive there, the excSiange 
at 52£^. per dollar^ 

Note. — In St. George^s bank, at Genoa, aocoonts are kept in 
piastres or peaioes, which are divided into soldi and 
denari, as the pooacl sterling. 

Bat some merchants keep their accounts in lires, or liras, 
soldi, and denari, divided as before. This money is 
only one fifth in yalu&of the bank money. . . 

(9) Change 8644 pes. into sterling money, exthaiige at 
47trf. per pezso. 
( 10) London is indebted to Genoa MXQl, l(Kl. ^, For how' 
many pezzoes may Genoa draw on London> the ex- 
' change at 47 {i. per pez. ? 

4th. With PORTUGAL. 

They keep their accounts iri Lisbon, Oporto, &c. in reas, 
and exchange on the milrea; and London gives from 5$. to 
Hi. 6dm for the same. 

400 Reas 7 .' ^^^ fCrunailoe. 
iOOOReasi'^*''«^"*lMilrca. 
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EXAMPLES. 

( 1 ] ) A merchant at Lisbon being desirous to remit to his 
correspondent at London 4760 milreas^ exchange at 
64^. per milrea, how mach sterling must be paid in 
London ? 

(12) How many milreas will 1566/. 6s. Sd. amount to, ex* 
change at 6^d, per milcea I 



5th. With HOLLAND, FLANDERS, and GERMANY. 

In these places, their accounts are kept sometimes in 
pounds, shillings, and pence, as in England ; and sometimes 
in guilders, stivers, and pennings. The money of Holland 
and Flanders is distinguished by the name of Flemish, and the 
exchange is. made with London, from 30 to 38 shiliingji 
Flemish, per pound sterling. 



8 Pennings 
2 Groats, or 1 

16 Pennings § 
6 Stivers 

no Stivers 
2fFlorins 
6 Florins 
5 Guilders 



.make one< 



(Sroat. 

Stiver, or two-pence. 

Schilling. 
Florin, or guilder* 
WiK dollar. 
Pound Flemish* 
Ducat. 



To change Flemish money into sterling ; and, on the.con- 
trary, sterling fnto Flemish, is the same with that of France; 
only what was French there will be Flemish here. 

To reduce Flemish pounds, shillings, and pence, into 
guilders. 

RULE. 

Reduce them into pence. Flemish, then divide by 40 (be- 
cause 4fOd. are equal to one guilder), and the quotient will 
be guilders; and the remainder (if any) divide by 2 
(bf cause 2d, is equal to one stiver), and the quotient will 
be stivers. 
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EXAMPLES. 

(13) A merchant in Rotterdam remits 564i. lOs. 6d. Flemish, 
to be paid in London* How much sterling mo- 
ney must he draw for, exchange at 34j. ^, per £. 
sterling? 

^14) Suppose a merchant delivers in London SQSL ]d«. 1 lid. 
to receive the value at Amsterdam in Flemish money ; 
how many pounds must he receive there, the exchange 
at 34<«. ^d, Flemish per £. sterling/ 

(15) What may I draw my bill for onl^ondon, if I pay in 
Antwerp 4200 guilders, 12 stivers, 8 pennings, ex- 
change at SSs. 3d. Flemish ' per «£. sterling? 

{16) If I pay in London 421/. 2#. Sd. how many guilders 
may I draw my bill for at Antwerp, exchange at 
338, 3d. Flemish per «£. sterling? 

(17) Exchange 242/. 1 3s. 6d. Fiemtsh into guilders, stivers, 
&c. 



6th. To change CURRENT MONEY into BANCO. 

RULE. 

As 100 with the agio added to it : is to 100 banco I T so is 
any given sum current ; to the banco required* 

EXAMPLE. 

(18) Change 495 guilders, 18 stivers current, into banco 

florins, agio 5 per cent. 

2. To change banco into current money. 

RULE. 

As 100 guineas banco : is ibo 100 with the agio added to 
it * ; so is the banco given I to the current required. 

EXAMPLE. 

(19) Change 470 guilders, Q stivers banco, into current, agio 

at 51 per cent. 
Notc.i'^'^lne bank money is worth more than the current : 
their difference is called agio, and is from three to six 
per cent, in favour of the bank. 
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7th. With VENICE. 

• 

Money of exchanae here is always aiiifentoo4 to be that 
of docata in bank, wbidi ia imaginary, 100 of which make 
120 dacats current money; so that the difieienoe betwixt 
bank and current numey is an agio of 20 per ceaU though the 
brokers have invented another agio to be added, which is 
more or lesa accord Uig to bargain* 

The course of exchange of a dtfcat of the banJc of Venice is 
front 45d, to 50dm sterling. 



EXAMPLE. 

(20) Venice draws on London for 420 ducats^ 10 sols, 8 den* 

banco, exchange at 47} per ducat How much ater- 
ling will pay the draft ? 

fith. With POLAND and PRUSSIA. 

Dantzic and Konigsberg exchange with London by way of 
Amsterdam and Hamburgh ; 270 Polish grosh being = ll. gross 
banco in Holland ; 1 10 Polish grosh being s= 1 rix-doHar, 
banco of Hamburg. 

18 Phenningen ^ AGrosh. 
d Grosh 1 1 Ditkin. 

2 Ditkins f g I Sixter. 

3 Sixters \o J Tymph. 

7 iGrosb /J Y Arch de halbcr. 

4 Arch de halbers I g 1 Florin or guilder. 

3 Florins or guilders 1 f Current! T^ n 

4 Guilders J ^Specie } ^^"^'•• 

EXAMPLES. 

(21) Change 4684 florins into sterling money> 270 groshi 

Poli, per pound Flemish^ and S4«. 4«f. Flenish per </. 
sterling. 

(22) Change $90l. sterling into flonna, 4iie exchange being 

95f • 4dL FleMuafa per £, sterling, and 270 groshi Poli 
per £, Flemish* 
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Ml. With TUVSSIA. 

3 Copecs ^ rAltine. 

10 Copecs J VGrieveiicr. 

25 Copecs f ^^. ^„^ 1 Polpolhon. 

2 Polpolitons /^ J roltm. 

2Poltins V i Ruble. 

2 Rubles 1 \Ducat. 

The Russian rubles are converted into florins, current 
tiKiiiey of Amsterdanij and the ' current into bank money, 
according to the agio of three or five per cent, and bank 
money ibto sterling, according to the course of exchange 
between £ngland and Amsterdam, 

EXAMPLE, 

(23} In 6420 rubles, 42 copecs, exchange 122 copecs per 
rix-dollar current, agio 3 per <;enfe. and 34v. dd, Flemish, 
. per «£.'. sterling, how much sterling money ^ 

10th. With IRELAND. 

In Ireland they keep their accounts in £. s. and d* Imh, 
divided a^ in England ; but having no coins of their owii, 
they are supplied by the different countries with which they 
traffic. 

^ -The par of exchange between England and Ireland is 100/* 
sterling for 108/. 6s, Sd* Irish, or ]«. English = I3d* 
. The course of exchange is from 5 to 12 per cent, accordk^g 
to the balance of trade. 

EXAMPLES. 

(24) Dublin draws upon London for 74(tf. 14f. M. Irisb> ex- 

change at 12 i^r cent. How much sterling must 
London pay Dublin to discharge this bill ? 

(25) London remits to Ireland 651 21 14«. liicl. .sterling. 

How much Irish must Loadon be ccedited» exchange 
at 12 per cent. } 

^ 1 ith. With AMERICA and the WEST INDIES. 

Ih' exchange with our colonies in America and the West 
Indies, accounts are kept,^ and the money Evaded an in Eng- • 
land : their sioiiey is called cnrreBoy. 
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The scarcity of cash obliges them to substitute a paper- 
currency for carrying on their trade; which, being subject to 
casualties, suffers a vi^ry great discoQnt for sterliag* ta the 
purchase of bills of exchange* 

.. EXAMPLES.:.' . 

(26) Philadelphia is indebted to Lopdon 14H^ 16s* currency^ 

What sterling may London reckon to be remitted 
when the exchange is 64- per cent. ? . 

(27) London receives a bill of exchange from Philadelphia, 

for 943/. I7s.,5^. sterling. For how much, cur- 
rency was London indebted, exchange being at 64< per 
cent. ? 

(28) London consigns to Jamaica goods, per invoice, amount- 

mg to 640/. 16«. 9€f. which are sold for 987/. 12*. cur- 
rency. What sterling ought the factor to remit* de- 
ducting 5 per cent, for commission and charges^ and 
what does London gaip per cent, upon the adventure, 
suppose the exchange at 30 per cent. ? 

(29) Jamaica is indebted to London 1470/. 12^. 8 J. ster- 

ling. With how much currency will London be 
credited at Jamaica, when the exchange is 136^ per 
-cent.? 



A few Examples /or Exercise, 

(SO) Amsterdam changes on London at 34& 4</. per jf . ster- ' 
ling, and ^n Lisbon at 52^. Flemish, for 400 rees. 
How then ought the exchange to go between London 
and Lisbon ? 

(31) A. at Paris draws on B. of London 1200 crowds, at 

66d. sterling per crown ; for the value whereof, B. 
draws again on A. 56^^ sterling per crown, besides 
comivission f percent. Bid A. get or lose by this 
transaction, and what ? 

(32) V. of Amsterdam draws on X. (^ Hamburg, at 67 (f. 

Flem. per dollar, of 32 sols Lubeck ; and on Y. of 
Nuremberg, at 70</. Flemish per florin, of 6^ cruilzers 
current. If V. has orders^o draw on X. in' order to 
remit to Y. at the said pricey how would run the ex* 
change between Hamburg and Nuremberg? 
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(33) M. of Amsterdam orders N. of London to remit O. of 

I^aris, at 54(/. sterling per crown, and to draw on P. of 
Antwerp for the value, at 33|«. Fl^m. per £, sterling; 
but as soon as N. received the commission, the exchange 
was on Paris at 54irf, per crown. At what rate of ex- 
change ought N% to draw on P. to execute his orders^ 
and be no loser ? 

(34) London changes with Amsterdam on par at 33^. 4(/« 

Flem. per <£. Amsterdam changes on Middleburg, at 
2 per cent* How stands the exchange between Lon- 
don and Middleburg? 

{35) Q. of Rotterdam remits to R* of Paris 2000 crowns, at 
9Xd^ Flem. per crown, and double usance, or two 
months, and pays -^ per cent, brokerage, with orders 
to remit him again the value zX 93(f. per crowii, al- 
lowing at the same time { per cent, for provision* 
What is gained per cent, per anuunii by a remittance 
thus managed ? 

(36) A* of Amsterdam owejs B. of Paris 2000 florins of 
current specie, which he is to remit him by order, 
the exchange at 90|^* Flemish per crown, of 60 sols 
Tournois, the agio of the bank being four per cent, 
better than specie ; but when it was to be negotiated, 
the exchange was down^at 89|£[* per crown, and the 
dgio raised to five per cent* What did B* get by this 
turn of affairs ? . 



XXXL Comparison op Weights and Measures 

IS when the weights or measures of different countries are 
compared together, and is a rule of great importance to the 
merchant, and very necessary to be acquainted with* 

Case 1* When it is required to find how many of the first 
sort of weight or measure mentioned in the question, ar6 equal 
lo a given quantity of the last* 

, RULE. 

J» Place the numbers alternately, beginning at the left 
band, and let the last number stand on the left hand* 

2. Multiply the first rank continually together^ for a divi- 
dend, and the second for a divisor^ 

G 
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EXAMPLES. 

( 1) If 100 lb. oF London be equal' to,l13 lb. of MarseiUes, 

and 100 lb. at Marseilles be e^ualto 81 lb. of Amster- 
dam; how many pounds at London are equal. to 69 lb. 
of Amsterdam ? 

(2) If 104 lb. of English be equal to 84^ lb. of Geneva^ and 

100 lb. of Geneva be equal to 108 lb. at Ro<iei|; bow 
many pounds English are equal to 64 lb. of ftouen? ., 

(3) Suppose 100 yards English to be equal to 78 elfe Freocb* 

and 78 ells French equal to 133j ells at Acuster; 
dam ; how many yards English are equal to 100 ells 
at Amsterdam ? . . ^ 

(4) If 100 canes of Genoa be equal to 191 § ells of ^England* 

and 78 ells 6f England be equal t6 13l'f of Brussels; 

how many canes of Genoa are equal to 100 ells of 

Brussels ? 
Case 2. When it is required to find how many of the last 
sorts> pf weight or measare mentioned^ ate e^u^l to ti ^ven 
number of the first. 

RULE. 

1. Place the numbers alternately^ beginning at the left hand 
as before, and set the last number on the right hand. 

2. Multiply the first row for a divisor^ and the other for a 
dividend. 

EXAMPLES. 

(5) Suppose 100 lb. of Portugal be equal to D2 lb. of Ant- 

werp, and 100 lb. of Antwerp be equal to llOlb. of 
X<yons ; how many pounds at Lytnsare equal to 60lb« 
of Portugal ? 

(6) If 74 yards of English be equal to lOb brasses of Ftet^nce, 

and 100 brasses of Florence be cqdal to ^ canek'of 
Marseilles ; how many canes of Marseilles areequd to 
100 yards English? 
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?XXH. POSITION, 

. P)fc* • • • • 

THE RULE OP FALSE, 

IS to eaUed, because we suppose some nncfertiin er false 
numbers ; iii order that, by reason'mg from tbem, aec<»rdii»s 
to the nature thereof, we may, by those false supposed fittm^ 
bers, find the true number sought. 

This Rule is diyide^ into two parts, commonly called th^ 

Single Rule and Double Rule. 



SINGLE POSITION. 

■ 

By Single Position are answered all such questions as re* 
qnire only one supposition to discover the true result. 

RULE. 

M^ke choice of yaiir position : wofk with that supposition^ 
according to the nature of the question, as if it were the true 
number; and if you find, after ordering your position, tlie 
result either too much or too little, you may then fmd the true 
answer, by this proportion, viz. 

As the result of your position ; is to the position I ! so is 
the given tlomber I to the number sought. 

PROOF./ 

Add the sereral parts of the sum together, and if the sum 
agree with the given number, it is right. 

EXAMPLES. 

(1) Three persons, A. B. and C. conversing respecting their 
ages; B. said to A. I am as old and half agfin as old 
as you : then said C. to B. I am twice as old as you :. 
now said A. to tliem both, I am sure, if our ages be 
added together, the sum will be 132. I demand each 
jnan^s age. - 

G2 
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(2) A man overtaking a maid driving a flock of geese, eaid 
to her. Where arc you going with these 40 geese? No, 
Sir, said she, I have not forty; bat if I had as many 
more, . half as n>any more, and 10 geese besides, f 
should have 40. How nlany geese had she ? 

{3)'A. B. C. and D. were in company together: A. told C 
that he was older than him by 4 years ; B. told them 
that he was as old as both of them together, and 9 years 
older; D. hearing them, said, 1 ard just 45 years ol4, 
and that is equal to the sum of your ages addcnl t^ 
geiher. How old was ^ch of them severally ? 

(4) Three persons, viz. Andrew, Benjamin, and Christo- 

pher, are to g6 a journey of 469 miles ; of this journey 
Andrew is to go a certain number of miles unknown; 
Benjamin is to go three times as many miles as An- 
drew, and one league more : and Christopher is to go 
twice as many miles as 3enjamin, and 16 miles more. 
Ho.vv many miles must each of these persons travel 
severally ? 

(5) Admit three merchants, A. B. and C. to build a ship, 

which costs them 2000/. of which A. paid a certain 
part unknown ; B. paid 3 ^ as much, wanting 45/. 1 5s.; 
and C. paid as much as both A. and B. together, and 
26/. 10?. more. How much did each person pay } 

(6) A cistern, with three unequal cocks, contains 60. pipes of 

water; the greater cock will empty the cistern in one 
hour, the second in two, and the third in three. In 
what time will they empty the cistern, stipposing they 
all be set open at once ? 

(7) A general be\ng asked the number of men his army 

consisted of, answered that J of f amounted to 900. 
What number of men had he ? 
^8) A schoolmaster being asked how many scholars he had, 
answered. If I had as many, { as many, | as many, and 
i as many, I should have 333. How many had he? 



XXXni. DOUBLE POSITIQN' 

IS when two suppositions are used ; and if We hiiss in both, 
as it generally happens, observe the nature of the errors, 
whether they be greater or less than the given number; and 
accordingly they must be made use of thus: 
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RULE. 

- I, Place th^ error againsfc its respective position, and mul^ 
tiply them crosswise, 

2. If the etrors be a)ike, that is, both greater, of both less 
than the given njumber, take their diiFerence for a divisor, and 
the difierence of tiieii* products for a dividend. ' 

But if unlike, that is, one too much, and tji^ other too 
little, then take their sun) for a divisor, and the sum of 
their products for a dividend; the quotient will be the 
aoswer. 

EXAMPLES. 

(1) A geiitleman has two horses of good value, and a 

saddle worth 50/, which, if set on the back of the first 
, 'horse* will make his value double that of the second; 

but if set on the back of. the second horse makes his 
value triple that of the first horse, I demand the va- 
lue of each horse. 

(2) Doable my money for me, said A. to B. and I will give 

you 6d, out of the stock : with the remainder he ap- 

* plied in the like manner to C. with equal success, and 

> g^ve hir^ also 6d. He repeated this proposal to D. and 

then 6d, was all he had to give. Pray, what sum had 

he to begin With? 

(3) Three gentlemen, A. B. and C. playing at hazard to- 

. gather, the money staked was 122 guineas, but dis- 
agreeing, each seized as many as- he could; A. got a 
certain quantity, B. as many as A. and 16 more; but 
C. got only a sixth part of their sum. Uow many had 
each?: 

(4') A boy Mealing apples was taken by Mad Tom, and to 
app^asa bim gave half he had, and 1 om gave him back 
IQ; in his return home he was met by Raving Ned, 
, : who t<>f>J(. from bin^ one half of what he had left, and 
returned him back 4; after that,, unluckily. Positive. 
Jack met hiuBS whea he gave him one half of what be 
had left, and he returned him ))aek 1 ; at last getting 
safe away, he found he had 18 left. How many hid 
he at first ? 

(5) A SOD aslced his father how (»ld he was; his father 
replifed,. Your age is now -I- of mine ; but 4 years ago, 
yo»r age was only ^ of what mine is now. What were 
their ages f 
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(0) The bead of a certain fish u nine inches long, the tail as 
^ long as the head and half the body, and the body is as 
long as both 4ht bead and the taik 1 deaaand die 
whole length of the said fish. 

(7) To find a number, which, if added to itsrif, and the atan 
mnltfplied by the same, and the samenmnber still sab- 
trated from the prodoct; and, lastly, the rea&ainder 
divided by the same; that it may prodace 13. 

QUESTIONS >r Exercise at kieure Hours. 

(S) When first the marriage-knot was ty'd 

Betwixt my wife and n^e. 
My age did hers as far exceed 

As three times three does three ; 
But when ten years, and half ten years. 

We man and wife had been. 
Her age <;ame up as near to mine 

As eight is to sixteen. 

Ladies, or gentlemen, now tell, I pray. 
What were oar ages on the wedding-day ? 

-(9) A gentleman finding seyeral beggars at his door, gare to 
each four- pence, and had sixteen-pence left; botif ht 
had given to each sixpence, he would have wanted 
twelve-pence. How many beggars were there ? 

(10) To find a number which, being mtthiplied by S, subtract 
5 from the product ; and the remainder divided by 2, 
if the numbersought be added to the quoUetft, that the 
sum may be 40. 

{11) Two companioDB having a parcel of guineas, A. said to 
B. ''If you will give me one of yout girineas, I shall 
have as many as you will have left "-**-r" Nay/' replied 
B. ''if you will give me one of your gnineas, I shall 
have twice as many as you will have left'^ How many 
guineas had each of them ? 

(22) A son asked his flither how old he was? His father 
answered him thus: If you take away 5'^ from my 
years, and divide the remainder by 8i the quotient 
will be } of your age ; but if you add 2 to your age, 
and multiply the whole. by 6, and then subtract 7 
from the product, you will have the number of the 
' years of my age. What was the age of the father 
and son ? 
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(1^) Two men hftve a mind to purchase's hettter>fdieft>]Rt 
1^00/. A.<ipiid^to B. If yoQ (^trr iM^f odj^ur mo- 

* ' nejTi I*caa parchoae the boisse atone ;r.^ut>B^ replied 
to A. If yon will gtre me fibf 'ydosti^^I ^idl be able 
te'|Ktfc)m8e the boute. > Hoj^ir- mociimeKi^licid e&f;h 
of Ihem^ ■ . . ,. , . '■' . .'' pii-.. ;: 

-(14) Suppose the number 50.«wre trn be*' divided into two 
parts^ so that the greater part di'vided "by .7« and the 
lesser multiplied t)y 3, the sum of this product^ and 
the former quotient, mif^bt ixiake the same number 
proposed* which was 5(0, i ,>.) 

( i5j| A certain man hired a labourer on ibi^ condition* tliat 
for every day he worked he should receive 12 pence* 
bat for every day he was idle he shouid be fined 8 
pence, V^^han 3d0 daya were passed* neiiibeT of them 
were indebted to one another. How many days did 
he work* and how many days was he idle ^ 

(16) A person being asked how old he was* answered, if I 
quadruple i of my years, and add | of them + 50 to 
the product* the sum will be so much above 100 as the 
number of my years Is now bdow 1 00. 
( 17} A certain person bought two horses, with tlie trappings* 
which cost 100^ \ which trappmgs* if laid on the first 
horse A. both the bevaef wtU be of equal value ; but 
if the trappings be iaid on the other hearse, he will be 
double the value of the ftrst. How much did the 
horsef* and. treppiags cost \ ^ 

- ( 1 8) A young gentleman* at the age of 21 years, was told by 
his guardian* that his fortune con&isted* in cash, of 
' 74oS/.ftnd |hat h« fetber died when be was but 10 
yean old: And for the money your father left* said 
the guardian* I have allowed you 5 per cent, per ann. 
for simple interest, only 1 have deducted lOO/. per ann. 
for your education, &c. What was tbo son^s fortune 
that was left by the fatber \ 
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XXXIV. PROGRESSION, 

Coiuisting of Ti^o P«cu« 

ARITHMETICAL AND GEOMETRICAX. 



ARITHMETICAL PROGRESSION 

IS when a rank or series of numbers increase or decrease by 
a common difference, or by a continual adding or subtracting 
«ome equal numbers. . 

As 1 q' 7* 5' 5* 4' 3* 2' I * I ^^^^ ^^^ common difference is I. 

Or, 1, 3j 5, 7, 9, 1 1, 13. Here the common difference is 2. 
Also 35, 30,. 23, 20, 15, 10, 5.^ Here the common difference is 5. 

1. In any series of numbers in arithmetical progression, when 

the number of terms are even, as 1, 3, 5, 7, 9, 1 1, or the 
like, the sum of the two extremes will be equal to the 
sum of any two means that are equally distant from the 
extremes: 

Viz. 1, $, 5,7, 9, 11. 
1+11=5+7=3+9=12. 

2. When the number of terms are odd, as 2, 4, 6, 8, 10, the 

double of the middle figure or term will be equal to the 
the sum of the extremesi or any two means equally distant 
from the middle term : 

Viz. 2, 4, 6, 8, 10. 
6 X 2=2+10=12 and 6x2r34.+8=l2. 

In arithmetical progression there are five ihings- to be ob* 
served, viz. ' 

1. The first term. 

2. The last terra. 

3. The number of terms. 

4. The common excess, or difference 

5. The aggregate sum of all the terms. 

Any three of which being given, the other two may be 
found. . • ' 

PROPOSITION I. 

When two extremes and the number of terms are giTen^ to 
find the sum of all the series of terms. 
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• * • 

RULE. 

Maltiply the sum of the two extremes into the number of 
terms, anci divide the pVodoct by 2. Theqaotieut will be the 
sum of all the series. Or multiply the; wmi' ef the t>xo ex- 
tremes by half the number of terms. 

EXAMPLES. 

, ■ '< • 

(1) How many strokes do the clocks at Venice (which go 

on to 24 o'clock) strike in the compass of a natural 
day ? 

(2) How many strokes does the bamniei; of a clock strike in 

12 hours? 

(3) The length of a garden is 94 feet : now if eggs be laid 

along the pavement a foot asunder^ and be fetched up 
singly to a basket, removed one foot from the first, how 
much ground does he traverse that does it ? 

(4) Suppose 100 stones were placed in a right Hne*, « yard 

distant from one another, and the first stone w«re one 
yard from a basket; I demand how many nftiles he 
must travel that gathers them singly into the basket. 
{5) A butcher bought 100 sheep, and gave for the first sheep 
Is, and for the last 9/. 19«. I demand what he gave for 
the 100 sheep. 



PROPOSITION 11. 

When the two txtremes and number of terms jire given, to 
find the common difference. 

RULE, 

The difference of the two extremes divided by the number 
of terms less a unity or I, the quotient will be the common 
difierence. 

EXAMPLES, 

* » 

(6) One had 20 children that differed alike in their ages : the 

youngest was 5 years old, the eldest 43. What, was 
the difference of their ages, and the age of each ? 

(7) A running footman, for a wager, is to travel from 

G5 
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London to a certain place northwards in 1 9 days, and 
to go bat 6 miles the first day^ increasing every day's 
journey by an equal excess, i;o that the last day's 
journey may be 60 miles* 1 demand each day's 
journey, and what distance the place ha goes to is 
from London* 
(8) A debt is to be discharged at 10 different payments in 
Arithmetical Progression : the first 'payment is to be 5/. 
and the last 50Z. What is the whole debt, and what 
must each payment be ? 



PROPOSITION IIL t 

' When the two extremes and the common difference aire 
given, to find the number of terms. 

RULE. 

Divide the difierenee of the two extremes by the temm^tt 
excess or dillerence ; add unity or 1 to the quotient, and the 
sum will be the number of terms. . 

EXAMPLES. 

(1^) 'A man being asked how many children he bad, an* 
swered, that his youngest child was 5 'years old, and 
the eldest 43, and that he had increased one in his 
family every two years. How many children had 
he? 
(10) A person travelling from London northward, went 6 miles 
the first day, and increased every day's joarne^ 3 miles, 
till at last he went 60 miles, in one day. How many 
miles did he travel? 



PROPOSITION IV. 

When the last term, the common difference, and the nnm- 
ber of terms are given, to find the first term^ 

RULE. 

Multiply the number of terms, less unity or 1, by the com- 
mon difierenee; the product subtracted from the last term 
leaves the first. 



EXAMPLES.-' •' •''0M^.^r^T 

(11) A man in 10 days went from London to .a' certain place 
in the country j every day*» joui^heyJwasgrpatdT than 
the preceding pne by 3 miles :.\h is last cjay^s journey 
was d6 miles; What was the first?" , VY . , ' 

(12^ 4^^ person takes put of his p,ocketj> at* i'o diHerent tin^^ 
io m?^ny different numbers of guihea.s every pne ex^- 
ceeding the former by two; the )ast was 23, What 
was the first? 

PROPOSITION V. 

When the number of terms^ commoQ difference, and the 
sum pf all the terms are given, to find the first term. 

RULE/ 

Divide the sum of all the series by the number of term8> 
and from that quotient subtract half the product of the com- 
moil difference multiplied by the number of terms less one, 
gives the first term. 

EXAMPLES. 

lis) A peiwici ift^.to receive 275/. at 10 dif&rent paymet^ts^ 
each payment to exceed the former by 51^: he is 
willing to bestow the first payment on any one that 
can tell what it is. What must the arithmetician have 
for his pains ? 

jlsi) Suppiose it be IPO leftgoea between London, and Ediif- 
* biurgjtb. two couriers set out from ea^ch place on the 
.jaipe road; that from London .tow^ds Edinburgh 
travelling every day two leagp/es mo,re tlian the day 
before ; that from Edinburgh to set off one day after 
the other, travelling every day three leagues more 
than the preceding one, and that they meet exactly 
half way, the first at the end of five days, and the 
ether at the end of four: how many leagues did iach 
travel per day? • 

PROPOSITION VL 

When the first term, number, of terta^f^ and the common 
diference aregiven^ to find the last term. 
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RULE. 

. Subtract the common difference from the product of tbe 
number of terms, multiplied by the common difference : the 
remainder, added to the Rrst term, will give the last. 

EXAMPLES. 

-(15) What is the last term of an arithmetical progression, 
beginning at 6, and continuing by the increase of 3 to 
IQ places? 

(16) What is the last term of an arithmetical? progression/ 

beginning at 1, and continuing by the increase of 2 to 
100 places?* 

PROPOSITION VIL 

The first term, common difference, and number of terms 
being given, to find the sum of all the series. 

RULE; 

From the product of the number of terins in the common 
difference, subtract the common di^erence; and to the re- 
mainder add the double of the first term : half the product of 
that sum multiplied by the number of terms, gives the sum 

of aU the series. ' * 

« 

, EXAMPLE. 

(17) A gentleman bargains with a bricklayer to sink him 

a well 30 yards dee^, uf>6ti these terms, vi^. to pay 
him three shillings for the first y^rd, five for the se- 
cond, seven for ihe third, &c. raising two shillings for 
every yard. What will be (lae to the bricklayer for 
' completing the same ? 

PROPOSITION VIIL 

The first term, the number of terms, and sum of all the 
terms being given, to find the common difference, 

RULE. 

Divide the double sum of all the series by the number 
of termsju and from the quotient subtract dotible the first 
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term ; divide the remainder by the number of terms lessened 
by unity ; the quotient will be the common diflbrence.' 

, ■ .• . ■ ' ' ' , . . . > 

EXAMPLES. 

. ■ ■ .'.•., ■■ ■, ■ -^ 

(18) A gentleman travelled 200 .miles in eight days, and 

every day travelled eti^aliy-' farther than the preced- 
ing day; it is known that the, first day he travelled 
six miles. How many miles did he travel each of the 
other days ? 

(19) A person travelled from London! to York, being 200 

miles, in 9 days, and every day travelled equally far- 
ther than the preceding day ; it is known that the fi^st 
day he travelled 4 miles. How many miles did he 
travel each of the other days ? 



PROPOSITION IX. 

When one person or thing moves with an equal, and another 
the same way, by a progressive motion, to find what time the 
first will be overtaken. 

RULE. 

To double the space gone each dav by the pursued, add 
the common difference of the pursuer s day's journey ; from 
that sum subtract double the space he travelled the first day, 
and divide the remainder by the common difference: the 
quotient will give the number of days in which the pursued 
will be overtaken by the pursuer. 



EXAMPLES. 

(20) A noted highwayman having committed a robbery, 

not suspecting a pursuit, fled northward at the rate of 
nine leagues a day ^ one of Sir John Fielding's men 
followed him in a progressive motion, only three 
leagues the first day, five the second, seven the third, 
and so on, increasing c^very day's journey two leagues. 
In how many days was the highwayman overtaken ? 

(21) y. Z. made the^ following bet for ^000 guineas, to be 

decided, the Monday, Tuesday, and Wednesday, in 
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Wbkiill-week, on Barnham J)emn§^ b^dffen tih§ 
J|oon of eight ia the momipg aod eight it night. The 
proposer has 10 choice cricketers in full exercise, who, 
on this occation, are to be distinguished by the first 
10 letters of the alphabet. These are |o ran and 
sather up, and carry sin sly 1000 egggpij l#id in a right 
fine, just two yards ason&r, putting them geatly into 
a basket placed just a fathom behind the first. They 
are to work one at a time, in the following order : A. 
is. to fetch up the first 10 eggs^ B. the se<;ond, C. the 
third 10, and so forward to K. whose turn it will bf 
to fetch up the lOOdth egg. After irbich A. sets out 
again for the next 10 ; B. takcy» t]^ ne9ct,,aqd so for? 
ward alti»rnateiy, till K. shall haye carried up the 
lOOOdth egg, at 100 eggs per man. The men are to 
have 300/. for their three days^ work, if they do it; 
and it is to be distributed in proportion to the ground 
each man shall in his course have gone over. Bequired, 
firsts how many miles each person will have run ? se- 
condly, what part of the SOO/. will come to his share? 
thirdly, whether, if the men had been posted at proper 
places, they bad not better have run from hondoa to 
York twice, and back, in the time, taking the distance^ 
at ] sonnies? 



XXXV. GEOMETRICAL PROGRESSION 

IS when any rank or series of numbers inorease by one 
common multiplier, or decrease by one common divisor. 

As 2. 4. 8. 16. 32. Ci. Here the connan nuili^Jier or ratio 

is 2, 
Also 729. 24<3. 81. 27. 9. 3. Here the common divisor or 

ratio is 3. 

In any series of numbers in geometrical progression, ^he 
product of the two extremes is equal to the product of any 
two means that are equally distant from the extremes. 
As 3. 9. 27. 81. 243. 729 
Here 3 X 729=27 X 81=9 X 243 -=2187. 

When the ttimiber of terms are odd, the middle term mul- 
tiplied into itself will be equal to the product of the two ex- 
•tnemes, or any two neans equally distant from the said QKan 
or middle term. 



^- {i 
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As 3. 6. 12. 24. 48. 
* T2)^12=s6x24=:48x3rsI44. 
In geometricar progression the same five diiagr are to}>e 
ebsenred as^in anthnietical progredsioo, yiz. - 
I. The first ierm. 
2* The last term. 
5. The namber of terms. 

4. The ratio. 

5. The sum of the terai& 

Any three of these being knowD> the rest may be found. 

If to any series of oumbers in geometrical proportion^ 
when the first term is not a imit^ or the same as ratio/but not 
a unit, there be assigned a series of numbers in arithmetical 
piV)gressidn/ beginning with a unit or I, and whose common 
difference is I, called indices of exponents. 
2. 3. 4. 5, 6. 7. Indices. 
4. 8; 16. d2. a4. 12S. Number in g«Mnetrical 
pm^r^ssfon,- 

The addition or subtraction of t^he indices^ or numbers in 
firtthmeiica4 progression, directly corresponds with the>prodn<it 
or quotient of their respective terms or series in* geometrical 
progression. 

That is JAsS+a=9. 

1 nai IS j So 8 X 64=5 1 2 the 9th term in -Jf. 

. . CAs<34.a=l2. 

^S^'" I So 64 X 64=4096 t^e 1 2tb term in ^ 

^ 5 As 6-3=3. 

• ^ iSo64-r8=8. 

^ J As 7-2=5. 

iSo 128-i-4s=:S2, &c. 
But if the series begin with unity, or }, the indices must 
begin with a cipher. 

rp. f 0, I, 2, 3, 4, 5, 6, 7, &c. Indices. 

^ ""• 1 1, 2, 4, B, 16, 32, 64, 128. 
Now by these indices, and a few of the first terms, the last 
term, or any distant one, may be speedily found, without pro- 
ducing the whole series. 
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When the firet term is unity, iht ratio and number of 
terms being known, to find the kst or any renote term. 
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RULE. " ' 

fa 

Find a few of the leading terms, ovf r which place their in- 
diceSf as before directed ; then find what figures of , the in- 
dic^s» which added together will give the index of the term 
wanted: maltiply the number standing under sqqh indices 
into each other, and the last product will be the term re- 
quired. 

Note, — When the indices begin with a cipher^ the sum of 
the indices made choice of must be always one less than 
the number of terms given in question, as t in tfa^ in- 
dices stands over the second term. 

EXAMPLES. 

(1) A boy agrees, for ]6 oranges, to pay only -the price of 

the- last, reckoning a farthing for the first, and a half- 
penny for the second, &c. doubling the price to the 
last. How much did he give for them ? 

(2) A man bought a horse,- and by agreement' was to give 

what the last nail would come to, at a farthing for the 
first nail, two for the second, four for the third, &c. 
There were 4 shoes, and 9 nails in each shoe. I de- 
mand the price of the horse. 

PROPOSITION 11. 

In any series, not proceeding from unity, the ratio aad first 
term being given, to find any remote term, without producing 
all the intermediate terms. ' 

RULE. 

Proceed as in the last proposition, only observe to divide 
every product by the first term, and the quotient will be the 
term required. 

EXAMPLES. 

(3) A person dying, left 11 children, to whom, and to his 

executor, he bequeathed in the manner ibllowing, vis. 
To his executor, for seeing his will performed, l(rf. ; 
the youngest child to have SOl, ; and so on, every 
child to exceed the next younger in triple proportion. 
What will be the share of the eldest ? 
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(i) A noMeman dying> left 10 aons, to whom he lefl a cer- 
tain sum, of money to be divided among them^ viz* 
The youngest son to have 500L the second to 4iai?e as 
much and half as miich; and so on, every one^to ex- 
ceed the next youngest in the same ratio of If/ What 
' is the share of the eldest ? 



PROPOSITION HI. 

When the first term, ratio, and number of terms are gi?en» 
to find the sum of ail the terms. 

RULE. 

Find the last term as before^ from which take the first ; di- 
vide the remainder by the ratio> less one, ^nd to that quotient 
add the last term ; which gi?es the sum required« 

EXAMPLES. 

(5) On New-vear^s day a gentleman married, and received 

of his uther-in-law a guinea, on condition that he was 
to have a present on the first day of every month for 
the first year, which should be double still to what he 
had the month before. What was the young lady's 
portion? 

(6) One, at a country fair, had a mind to a string of 20 fine 

hones: but not^aring ta take them at 20 guineas per 
head, the jockey consented that he should^ if he 
thought good, pay but a single farthing for the first, 
doubling it only to the 19th, and he would give the 
20th into the bargain. This being presently accepted, 
how were they sold per head } . 

(7) A laceman, well versed in numbers, agre;ed with a jgentle- 

man to sell him 20 yards of rich gold brocaded lace, 
for 2 pins the first yard, 6 for the second, 18 for the 
third, and so on in triple proportion, i demand how 
much the lace produced. The pins afterwards sold at 
a farthing per ioo. I demand whether the laceman 
gained or tost by the sale thereof, supposing the said 
lace to have been bought at 8/. Is. Sd, per yard. 
(8} A servant agreed with a master unskilled in numbers to 
serve him 11 years without any *other reward for hii 



0#VTke b«t file }>M>difce «f a wh««l com for 4^ ^nft 
year, and fhsl {>ro4m^t to be atrnn the flecbnd year^ 
and so oo firom y«ar to year^inlH'Ibeeiid of llie tkne, 
allowing the increskse to be but tenfoM proportion* 
I demand what the 1 1 yeare'^serrice came to, sappos- 
iDg the sum of the whole produce to be sold at 4«. per 
bushel. • ■ ) 

Note, — 7680 wheat corns, round and dry out of the middle 
of the ear, are computed to fill a statute putt 

PROPOSITION IV. 

Of any decreasing series in -^ whose last term is a cipher^ 
to find the sum of those series. 

RULE. 

DiTide the square of the first term by the diiierence between 
the said first term and the second term in the seriet | the quo- 
tient will be the sum of the series. 

EXAMPLES. 

(^)': A great ibip pursues a little one> steering tbe aame way, 
at the d-iatanoe of four leagues from it, and wis twice 
- as fast as the small ship, it is asked how^ far the great 
ship must sail befort; it overtakes the lesser. 

(10) Suppose a ball to be put in motion by a force which 
otires it 1 2 mites the first hour, 1 tbe second* and so 
on» continually decreasing in proportion of 19 to 10» 
to infinity. What space wduid it move through ? 

XXXVL PERMUTATION, 

OR, 

VARIATION, 

18 the ohangifig or varying the order of thiogs, in respect 
of their places. 

RULE. 

Multiply all the ^iven terms in a series of Arithmetical 
BcPgressionals contmually,. whose first term or common 



diflbrence is uaity or 1«, and the last 1mm t^\QUDoiber of 
things propo^ to be varijcd together: and th(» i^roduct will 
be the number of changes or variations required^. 

EXAMPLES. 

•.II . t ^ _ 

(1) Six gentlemen that were travelling, met* together' by 
chance at a certain inn upon the road» where thev 
were so pleased with their landlord, and each others 
company, that in a frolic they made a contract^to stay 
at that place so long^ as they, together with their land- 
lord, could sit every day in a different order or posi- 
tion at dinner. Quere, the time they staid. 

('2) I demand the' number of changes that may be run^ oa 
12 hells. Also, in what time they may all be rung, 
allowing 3 seconds to every round, and 365 days 
6 hours to the year. 

(5) An accomptant told a gentleman, who had constantly 8 
persons at his table, that he would gladly make a 
ninth, and was willing to give 20 guineas for hii 
board, so long as he could place the said company al 
dinner differently from any one day before. Thit 
being accepted^ what did his entertainment cost bitti 
per year ? 
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XX:i^VIL VULGAR FRACTIONS. 

A FRACTION is a part or. parts af something cunsidered as a 
unit or integer, and consists of two parts or quantities, one 
written over the other, with a line between them, as j^ -f^ 
ij, &c. 

The number placed below the line is caHed the denomina- 
tor of the fraction, because it denominates or^hows haw^ 
many parts the unit is broken or divided into; and the num- 
ber above the line is called the numerator, because it enu- 
merates or shows how many of those parts are contained in 
the fractioifi. 

• A vulgar fraction is either proper, improper, compound, or 
mixed. 

A proper fraction is such whose numerator is less than the 
denominator., as |, f , f^, 44;<, &c. 

An improper fraction is when the numerator is equal to, or 
greater than, its denominator, as -I, \%, *,y, &c. 

A compound fraction is ihe fractioiv of a fraction, and 
known by the word qf, as f of | of |., &c. 

A mixed number is composed of a whole number and a 
fraction, aa 4{, IjZ?, 1424^, &c. 



XXXVIIL REDUCTION OF VULGAR FRACTIONS. - 
Case 1. To reduce a vulgar fraction to its lowest terms, ^ 

RULE. 

Divide the greater term by the less, and that divisor by the 
remainder following, till nothing remain: then by the last 
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remainder divide both parts of the fraction, and the quotients *• 
will give the fraction required. If the remainder be 1, the / 
fraction is already in its least terms. 

EXAMPLES. 

(1 ) Reduce J-^J to its lowest terms. 

(2) Reduce \Vtt ^° ^^ lowest terms. 

(3) Reduce ^|| to its lowest terras. 

(4) Reduce |f ^ to its lowest terms. 

(5) Reduce t5-}t ^^ J^s lowest terms^ 

1. When the numerator and denominator each of them end 
with ciphei^, strike off an equal number of ciphers in both« 
and the remaining figures will be a fraction of the same value^ 
which reduce to its lowest terms. 

EXAMPLES. 

(6) Reduce m^ to its lawest terms. 

(7) Reduce t^VSt '^ *^ lowest terms, 

2. When you discern any number will equally divide both 
numerator and denominator^ you may abbreviate the fraction 
thereby.. 

(8) Reduce ,Vc« -/A' AV *"^ i?§» ^^ t^^*"* lowest terms. 

Case 2. To reduce a compound fraction to a single one. 

RULE. 

Multiply aH the numerators together for a new numerator^ 
and the denominators for a new denominator. Reduce the 
new fraction to its lowest terms by the last case. When it 
can be done, you may cancel the fractions, by dividing il^e 
numerator and denominator of any two terms by the sacbe 
number, and use the quotient instead thereof. 

EXAMPLES. 

(9) Reduce -J of -J- of ^ to a single fraction. 

(10) Reduce |^ of } of 4 to a single fraction. 

(11) Reduce j- of f of } to a single fraction. 

Case 3, To reduce whole or mixed numbers into an im- 
proper fraction. 



/ 



143 Jtedaeiian of Ftdgar Fractioni. 

RULE. 

« 

1 . If tbe whole namber have no assigned deoominator, a 
unity subscribed ondernf ath musl be the denominator. 

2. If the whole number have an assigned denonMnator, 
multiply the whole nuinbcr by the assigned denominatcr, and 
the prodnct will be the numerator to the assigned denotniiia- 
tor. 

3. If the whole number have a fraction annexed, nHilti|»^ 
the whole number by the denominator of the fraction^ and fo 
ihe product add the numerator for a neiv oomerator, wbich 
>place over the denominator. 

EXAMPLES. 

(12) Reduce 12, 27, and 170; to fractions. 
(15) Reduce 27 into a fraction, whose denominator shall be 
12. 

(14) Reduce 4<|- to an improper fraction. 

(15) Reduce 16} to an improper fraction. 

(16) Reduce l^a^J to an improper fractioiv 

(17) Reduce I l-eff to an improper fraction. 

Case 4. To reduce an improper fraction itito its eqniT^lflDl 
or proper terms. 

RULE. 

Divide the numerator by the denominator: tbe quotient 
gives the whole number, and under the remainder (if any) 
Bubscribe the denominator. 

EXAMPLES. 

(18) RedifCe V to its proper terms. 

(19) Reduce y *® **• proper term?, 

(20) Reduce *$|' to its proper terms. 

(21) Reduce 5|^J to lis proper terms. 

Case 5. To reduce fractions of different denominations to 
fractions of equal value, that shall have one'Common denoni- 
nator. 

RULE. 

Multiply each numerator, taken separately into all the 
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^nominators but its own, and tine (iroiuuts wiU be the nevp 
numerators: then multiply ail the denominators tttto one an* 
other for a common denominator. 



EXAMPLES, 

(22) Redtfce i, 44, and -/^ to a commoii lieiXMkiiflaior. 
(2S) Reduce j, i, ^,and ^ of.|-, to a common denominator. 
(S^) Reduce {» |, |, -^^ and -1. to a common denominator. 
(<05) Reduce ^, ^^, i, and J of $, to a common deiiotdinat<>r* 

Case 6. To reduce fractions of one denomination to an- 
other, retaining the same value, 

ftULE. 

% 

1. If the fraction given is4o be brought from a less io it 
greater denomiaation, multiply the denominator by the parti 
contained in the several denominations between it and that 
you would reduce it to, for a new denominator ; which, placed 
under the given numerator, will give the new fraction, which 
reduce to its lowest terms. 

2. If the fraction given is to be brought from a greater to 
a less denomination, then multiply the numerator in the^arae 
manner as you did before the denommator, and place over the 
giveji denominator, and it wifl give the new fraction, wiiich 
also reduce to its Jowest terms. 



lEXAMBLES. 

(26) Reduce } 6f a shilling to the Traction of a guinea. 

(27) Reduce -^^ of a «f. to the fraction of a penny. 

(28) Reduce | of a farthing to the fraction of a moidore. 

(29) Reduce ^ of a penny to the fraction of a «£• 

(30) Reduce tiVt ^^ * guinea to the fraction of a faithitig. 

(31) Reduce "^ of a dwt, to the fraction of a lb. Troy. 

(32) Reduce -^^ of a cwt. to the fraction of a lb. avoirdu- 

pois. 

(33) Reduce } of a drachm to the fraction of a cwt. 

(34) Reduce ^^ of a lb. Troy to the fraction of a dwt. 
(33) Reduce ^ of a league to the fraction of a pole. 
(36) Reduce ^ of a yard to the fraction of a nail. - 
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(37) Reduce ^^ of a gallon of wine to the fraction of a kogs* 

head. 

(38) Redacc ^ of a hhd. of ale to the fraetioo of a pint. 

(39) Rfducf 1^ of a chaldron to the fraction of a bushel. 
(4<») Reduce ^ \}( z gallon to the fraction of a chaldron. 

(4 1 ) Reduce ^^ of a week to the fraction of a second. 

(42) Reduce 4-? of a minute to the fraction of a day. 

Case 7. To find the proper quantity or value of a fraction 
in money, weights, measures, &c. 

RULE. 

• 

Multiply the numerator of the given fraction by the parts 
contained in the integer to which it belongs; then divide that 
product by the denominator; and, if any thing remain, re-^ 
duce it to the next denomination less, and divide again by the 
denominator ; thus proceed to the least denomination, and the 
quotients placed in their order will be the answer. 



(43 

(44 

(45 

(4fi 

(47 

(48 

(4u 

(50 

(51 
(52 

(53 

(54 

(55 

(56 

(57 

(58 



EXAMPLES. 

Reduce t'tV^ ^^ ^ moidore to its proper quantity. 

Reduce ^^ of a guinea to its proper quantity. 

Reduce -I- of a shilling to its proper quantity. 

Reduce ^ of a three- pound- twelve to its proper quantity. 

What is. the value of f of a «£. ? 

Reduce fH of a lb. IVoy to its proper quantity. 

What is the value of | of a cwt. ? 

Reduce -r^^o^A ton to its proper quantity; 

What is the value of J of a mile?' 

Reduce { of an ell English to iu proper quantity. 

Reduye J. of an acre to its proper quantity. 

What is the value of ^y^ of a hhd, of wine ? 

Reduce ^ of a ^barrel of beer to its proper quantity. 

Reduce ^ of a chaldron of coals to its proper quantity. 

What is the value of •( of a month ? 

Reduce -f of a day to its pFoper quantity. 



Case 8; To reduce money, weights, or measures, into 
fractions. 
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RULE, 

Reduce the giren quantity to the lowest name mentioned, 
for a htimerdtof ; under which pot the naiiib«r of those parts 
contained in a Unit of the Integer for a denonifnator> then 
reduce the fraction to its lowest terms. 



EXAMPLES. 

(59) Reduce 6«. H^d, to the fraction, of a pound* 

(60) Reduce 4-i;d. to the fraction of a shilling. 

(01) Reduce 2L 17s. T-^d, to the fraction of a three-pound- 
t.welFe. 

(62) Reduce 8s. 2d. to the fraction of a guinea. 

(63) Reduce 6oz. 17 dwts. 21 grs. to the fraction of alb. 

Troy. 
(6i) Reduce 3 qrs. 3 lb. 1 oz. 12^ drs. to the fracliori of a 
cwt. • 

(65) Reduce' 10 cwt. 18 lb. l-fr^z. to the fraction of a ton. ' 

(66) Reduce 3i qrs. to the fraction of an ell £ngli!«h. 

(67) Reduce 2 f. 6 in. to the fraction of a yard. 

(68) Reduce 4 fur. 32 p. to the fraction of a mile. 

(69) Reduce 3 r. 2 p. to the fractmn of an acre. 

(70) Reduce 42 gal. of wine to the fraction of a bhdk 

(71) Reduce 28 gaJ. of beer to the fraction of a barrel. 

(72) Reduce 14 bo. 2 p. to the fraction of a chaldron, 

(73) Reduce I w. 3d. 12 h. to the fraction of a month. 

(74) Reduce 243 d.. 8 h. to the fraction of a year, allowing 

363 daya to the year. 

XXX IX. ADDITION of VULGAR FRACmONS. 

Case 1. To add fractions together having diAerent deno- 
minators. 

RULE. 

L Reduce the given fractions to a cotBroen denominator by 
Case V. in Reduction. 

2. Add all the nenierators together for a new nlime rater, 
nnder which subscribe the common denominator. And, if it 
be an improper fraction, reduce it to its proper terms by 
Case IV. and you have the sum of all the fractions. 

H 
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EXAMPLES. 

( 1 ) AtU 4, f > and 4 together. 

(2) Add {, f , J, ^, and ^ together. 
(S) Add f ot'^, and ^, together. 
(4-) Add^of|. tofof J. 

(5) Add i, I, i and |, of ^, into one sum. . 

Case 2. To add mixed numbers. 

RULE. 

Reduce the fractions to a common denominator, and add 
them together, as before directed, and aim^x tfaieir smn to the 
sum of the integers:. 



EXAMPLES. 

6) Add 41 and I 7 J together. 

~ ' Add'7|, 9f , and 6/^, together. 

Add Sf, 9f, lOf, I If, and 12^, into* one sum. 



:s! 



Case 3. Whea the given fractions are o€ several denomi* 
nations. 

RULE. 

Reduce them to one deiiom'maiioii, by Case VII !«. then 
add them together as before directed ; or y6u may reduce 
them to their proper quantities, by Case IX. aoii aild them 
together. 

EXAMPLES. 

(9) Add Hi of a £, to | of a shilling. 

(10) Add I of a lb. Troy to -J of an oz. 

(11) Add f of a cwt. to i of a lb. 

(12) Add J of a yard, to * of an ell English. 

(13) To ^' of a mile, add | of a yard. 
(ll-) Add f of a ihaldron, to .| of a peck. 
(15) To J of a week, ardd ^ of a month. 
(JO) 'Vdd } of an hour, to | of a week. 

(t7) Add f of 12/.+4'f/.+j of t% of a of.+| of ^ of a 
shilling, into one sma. 
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XL. SKJBTRACTfON of .VULGAR FRACTIONS. 



RULE. 

1. PREPARE the fractions as before directed in Addi- 
tion. "» 

2. Subtract one noaierator fjpm the other, and thferr dif- 
ference will be a new numerator, under which subscribe the 
common denominator. 



(1 

(2 

(^ 

(6 
(7 
(8 
(^ 

ai 

(12 
(13 



EXAMPLES. 

It 18 required to subtract f from i^ 
From ^ take ^y. 

From 44 ^^^6 TT* 

From I of f take y. 

From ^ of T^ take | of i- 

From 10} take 6^. 

From 1744 take 16f 

From 12 take |^ of |. of J. 

From f of a shilling take } of a penny. 

From I of a cwt. take } of an oz. 

From i of a yard take -^ of an Inch. 

From |- of a chaldron take j- of a peck. 

From -^ of a day take j of an hour. 



XU. MULTIPLICATION of VULGAR FRACTIONS. 



RULE. 

1. REDUCE compound fractions to simple ones, per 
Case IL ; bring mixed numbers into iorproper fractions, per 
Case HI, 

2. Multiply the numerators together for a new numerator; 
and tbs new denominators for a new denom^inator ; or« if tHe 
fractions will cancel, do it as in Case II. 

H2 
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EXAMPLES. 



(1) Mul.T?, hy,-V 

(2) Mul. 12^ by 6. 

(3) Mul. ITJby ^. 

(4) Mul. 2 J by i of J. 

(5) Mul. 1 2} by J of 1 2. 



(6) Mul. } of 44 by 6. 

(7) Mul. J of i by f of ^ of 

14. 

(8) Mul. 3| by ^, and this 

product again by -f of ^. 



XLil. DIVISION of VULGAR FRACTIONS. 



RULE. 

1 . PREPARE the fractions as before directed in multipli- 
cation. 

2. Multiply the numerator of the dividend into the deno- 
minator of the diviHIog fraction for a new numerator, and 
multiply .the other numerator and denominator together for a 
new denominator; or invert the divisor, and then proceed u 
in the last rule. 



EXAMPLES. 



(1) 
(2) 
(3) 

(6) 



Div 
Div 
Div 
Div 
Div 
Div 



de ^ by -f. 

de A by* off 

de 12$ by I7f. 

de i2j. by 3}* 

dej of|by|of 12. 

de7f>y 9. 



(7) Divide 9(5 by 1 46. 

(8) Divide 14|by {.of 12. 

(9) Divide 142-^ by i2f 
(!0) Divide^ of a by f of ^ 



of 
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XLIIL THE RULE of THREE DIRECT, 
In Vulgar Fractions. 

THERE are two methods to perform this rule : the second J 
of which is the easiest and most expeditious. 

RULE. 

• L Prepare the fractions, if required, as directed in multi- 
plication; then proceed as in Sect. i2.«--Or, 
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2. Having reduced the fractions> and stated the questioir^ as 
before drrected; ''^^ 

S, Multiply the donominator of your first nuinber into the 
mmerators of the second and third, for a new numerator; then 
multiply thc| nttmerator of the first number into the denomi- 
Bator of the second and third, for a new dei¥>minator, and 
place it uuder the new numerator, for an answer, which re- 
duce to its proper quantity : or invert the first term, and then 
proceed as in Case 2, Sect 38 ; or as in Multiplicatioo. 

EXAMPLES. 

(1) U Qy yards of silk cost S^L what-wiU4^ yards cost at the 

ssime rate ? " 

(2) If I of a lb. cost 5s. 6d, what will 42| lb. of the same 

cost? 

(3) Suppose 1 give 1 4^. Bd. for ^ cwt. what must be given for 

8 cwt. of the same at that rate ? 

(4) A merchant makes an assurance upon a^ship and catg^ 

bound to a certain port, value 2700/. lOs, and agrees 
to pay 10 guineas per cent. To whatcomes the pre* 
mium or charges of the assurance? 

(5) How much South-sea stock, at 1 12f /. per cent, will 

1270/. purchase? 

(6) A mercer bought 4| pieces of silk, each piece containing 

22} yards, and was to give Us* 9d» per yard. 1 demand 
the value of the whole. 

(7) If I give 100/. lOs, 6d. for 12 pieces of Holland, at the 

rate of 5s. 6^. per elk Flemish ; I demand how many 
elis English each piece contained. 

XUV. THE RULE of THREE INVERSE, 

In Vulgar Fractions. 

AS I observed in the Rule of Three Direct, of there being 
two methods of performing it, so likewise in this* 

• RULE. 

ft 

1 . Prepare the fractions as before directed, and then pro? 
ceed as in Sect. 1 3. — > Or, 
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2, MaUtply the denomioater of the tlijrd mimber into the 
numerator of the first and second for a new numerator ; then 
iBtiitiply the nomerater of the third number into th« denomi- 
nator of the first and second, for a den^mifiaior, wbich plaot 
voder the numerator for an answer, and £nd the proper quaa- 
$ity as before^ or invert the laat term, and proceed as in lh« 
last rule. 



EXAMPLES, 

(1) A. lends B. 25 j/. foi* 61 months. How long ought B. to 

let A. have 10^/. to requite bis kindness ? 

(2) If 4 itien can do a piece of work in 12} honrs, in how 

many hours will 12 men do the same? 

(3) If the penny loaf weigh 12y oz. when ^he bushel of wheat 

,is sold for 5s. what is the load worth when the penny 
loaf weighs^ 8 J oz* ? 

(4) Suppose A. lends to B. 1(X)|/« for 6| mmitha, what aom 

must B. leiid A. for 8^ years to requite him } 
(^) How maay yards of cloth, at 8f, 6d. per yard, iniist be 
given for 26f yards, at Sa, Id* per yard ^ 



XLV. THE DOUBLE RULE of THREE, 
In Vulgar Fractions. 

PREPARE the numbers, as before directed, and then pro* 
ceed as in page 74. 

EXAMPLES. 

r 

(1) What principal, put to interest, will gain AL 15t. in 

months^ at 6/. per aent. per annum ? 

(2) Suppose 12 students spend 14/. 6^. 8/. in 16 days, how 

much will 18 students spend in 34 days ? 
(S) If the carriage of 40 cwt. 30 mileU, cost If)/. 13«. 4</. v^hat 
weight may I have carried 80 miles for 6/. 17«< 6(/* at 
the same rate? . 



(^) S\% mea mth tbeu* wives, upon calcuUtiea, f^^vid that 
th«ur«s4}ej3S€fi ibrtliree months. past (aUowmg 30 days 
to 4Me im>nU)) amounted to 26i. 19& Ad, I demand jn 
what time li?. 15^, may be spent by 36 m«i in the 
Uke [xroporuoo. 

.(^) If $0 men can p^jr^ria a piece of work in elieven da^'s, 
how maoy will accoinplisk pother four tini^s as large 
m pne Mth of the tilfte ? , 

(S) Agr<eed for tbe carringe of 2^ Iosmb of goods, 3 miles 
waiting ^, for |. Okf -I- of a guinea. Wh^it mds that per 
. cwt. for a wile? 



\ QUESTlONfe/w ExtTcisc in FRACTIONS. 

(I) FOUR figures of nine nuiy be so placed and disposed of 

as to denote and read for J 00, neither more ndr less. 

Pray how is that to be done ? 
J[2) What number is that, to which if -j^ of y of 441 be 

added, fcl^ total will be 1 ? ^ 

^3) What number is that^ from which if you deduct the 

«T ^^ h ^^^ ^^ ^^^ remainder add -^^ of ^^, the sum 

will be 3 ? * 
(4) What Domber is that, to which if you add ^ of 12, more 

^^ of 27, and from the total subtract | of 7| less |§ of 

14, iliue r^naaii^er shall be 8? ' 
^^) Th^re is a number, which, if multiplied by i of f of 2|, 

will produce no more tj^n 1. What is the cube of 

that number? 

(6) There is a number, which, if divided by f of -/^ will quote 

9<|7-. What is the squi\re of that number^? 

(7) If |- of ^ of i of a ship be worth ^ of ^ 0(4^^ of the cargo, 

Talue at 1200A what did both ship and cargo stand t^!^ 
^wn«r8 in ? " 

(b) A. person was po&s^s^c^ af a 4 &hare of a copper mine, 
and^oU) i of his interest therein for 1710/. what was 
the reputed value of the whole property at the same 
rate ? , 

(9) A father devised j4 ^^ his estate to one of his sons, ana 
1^ of the residue to another, and the surplus to his re- 
lict, for her life; the children's legacies, were found tp 
be 2^7/. 3s, ^d. different. Pray what mc^ney did he 
leave th^ wido Wiethe use of ? 
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(10} A person, making his will,, gave to one child ^ of his 
estate, to another -j^j and when these legacies came to 
be paid, one turned out 540/. 10s, more than the other. 
What did the testator die worth > 

(1 1] A lad, having 4000 nuts, in his return home was met by 
Mad Tom, who tfM>k from him | of | of his whole 
stock. leaving Ned afterwards forced |> of f of the 
reraaindejr from him ; unluckily Positive Jack found 
him, and required -^ of 4^ of what he had left. 
Smiling Dolly was, by promise, to have f of a quarter 
of what nuts he brought home. How many then had 
the boy left ? 

(12) A younger brother received 2200/. which was just ^ of 

his eldest brother's fortune ; and 3 and ^ times the 
elder's money was | as much again as the father was 
worth. What was that ? 

(13) In distress at sea, they threw out 17 hhds. of sugar, 

worth 34-L per hhd.; the worth of which came to 
but ^ of the indigo they cast overboard : besides whicby 
they threw out 13 iron guns worth 18/. IO5. a-piece; 
the value of all amounted to 4 of -^ of that of the 
ship and lading. What part of the value came into 
port ? 

(14) If A. having J of -f of the half of a trading sloop and 
- cargo, worth 16131 ^^L, sells his brother B. -f. of ^ of 

his interest therein at prime cost; what did it cost the 
brother, and what did his cousin P. pay at the same 
• time for -^^ of the remainder ? 

(15) X. Y. and Z. can, working together, complete a stair- 

case in 12 days; Z. is able to do it alone in 24 days, 
and X. in 34. In what time then could Y. get it done 
himself? 

(16) A father dying left his son a fortune, 'f^ of which 

he ran through in six months; f of the remainder 
lasted him a twelvemonth longer, at which, time he 
had barely 348/. left. What did his father bequeath 
him? 

(17) Kitty told her^brother George that though her fortune 

on her marriage took 19312/. out of the family, it was 
but ^ of two years' rent. Pray what was it ? 

(18) A merry young fellow in a short time ran through i of 

his fortune ; by advice of his friends he then gave 
2200/. for an exempt's place in the guards; his 
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profusion continued till he had no more than 880 
• guineas left, which he found by computation was just 
-j^ part of his money after the commission was bought* 
What was his fortune at first ? 
(t9) A person dying, left his wife with child, aiid making his 
will, ordered, that if she went with a son, f of the 
estate should belong to him, and the remainder to his 
mother; and, if she went with a daughter, he appoint- 
ed the mother |, and the girl |. But it happened 
that she was deliTered both of a son anddaugbter ; by 
which she lost in equity 2000^. more than if she had 
had only a girl. What would have been her dowry, 
had she only had a son ? 

(20) A cistern holds 103 gallons; and being brim-full, has 

two cocks to run off the water : by the first of which 
a three-gallon pail will be filled in 60 seconds, by the 
other in 75. In what time will this cistern be emptied 
through both these apertures together, supposing the 
efflux of the water all the same ? 

(21) A person having about him a certain number of crowns, 

said, if^+i+i of what he had were added together, 
they would make just 4>5. How many crowns had he 
about him? 

(22) A gentleman has an orchard of fruit-trees, one half 

of the trees bearing apples, one fourth pears, one 
sixth plums, and fifty of them bearing cherries. 
How many fruit-trees in all grow in -the said 
orchard? 

(23) A schoolmaster being asked how many scholars 'he 

had, answered, if I had as many, and f as many, 
and I as many, I should have 99. How laAny had 
he? 

(24) In the year I wrote tliis, if to my age yoa add 

i» i> T (thereof), with f more. 
The number 74 will then be had — 
Ingenious youths, my age explore. 
{25) A. in a scuffle, seized on | of a parcel of sugar-pluihs { 
B. catched | of it out of his hands, and C. laid hold 
on ^ more ; D. ran off* with aU A. had left, except 
•f> which E. afterwards secured silly for himself;, 
then A. and C. jointly set upon B., who, in the con« 
ilict, shed ^ he had, which were equally picked up 
by I>. and £• who laid perdue. B. then kicked down 

H5 
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C/s haty aad they all scrambled anew Air wh«t it con* 
tained ; of which A. got i^ B. 4t ^- f- *Qd C and 
£. equal shares of what was left of tnat stock ; D. 
then struck ' ^ of what A. and B. last acquired out 
of their hands : they with difficuliy recovered ^ of it 
in equal shares again, but the other three carried off 
•^ a-piece of the same. Upon this they called a truce, 
and agreed, that the i of the whole left by A* at first 
should be equally divided among them. How much 
of the prize, after this distribulioo, remained with each 
of the competitors ? 



9 « 
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PART I U. 



XLVI. DECIMAL FRACTIONS. , 

A DECIMAL fraction h a fraction whose denopamtor is 
always unity or 1, with on« or more ciphers. Thue> % 
unit may be imagined to be equally divided into 10 parts, 
and each of these into 10 mifi-6; so that, by a continual de- 
cimal subdivision, the unit may be supposed to be divided 
ilMo 10, 100/lpOO, and so on withoiit end, fill' b^fing equal 
parts, called tenth, hundredth, or thousami^h parts of nhh 

or L 

Id I>BerT*al FractioWs, the figurts of the numerator only 4 
»rd <xpr«sne4| the denominator being 6<nitted, because it is 
always known to consist of a unit with so many ciphef's as 
there are ptefts in ihfe n^meratilr. 

A decimal fraction is clistinguished from an integer. 6^ a 
jp'oirtt or comma prefixed, thus, ,5 which stands for -^t or | ; 
,75 for-|V7yOr|; >2752 for^^^V; and 12,010 for 12^^!^ 
\)rl2T^, &c. 

Ciphers at the right-hand of a decimal fraction alt^r not iU 
value ; for, ,5 or",50 or ,5000 are ea«h of them the same va- 
lue, and are equal to -^^^ or -^ ; but ciphers at the left hand, in 
a decimal fraction, decrease' the valoe in a tenfold proportion, 
f9f[ *06 i3 tlv; ahw, /90Q3 h ^t^fi^, Stm^ «H of \thk6h Witt 
plainly appear J[)y the following 
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TABLE. 
7654321234567 

IK mmf « 3 «« * ^^ ^ ^"* ^^ ^^ 

So 5<»o3»g 

3 c ■ •-» ^i H rt =i 

S » •— I.-5 •-= H — 

• a 5 c o ^j o 

■r* *^ BB » -^ • 

• S » S €> 

p* a- ^- •» 



By the abore Table it also plainly appears, that as whole 
Dumbt rs increase towards the left band by a tenfold- propor- 
tion, so deciroal parts decrease towards the right hand by the 
tame proporti«jn. 

A finite decimal is that which ends at a certain number of 
places; but an infinite is that which no where ends. 

A circulating or recurring decimal is that wherein one or 
more figures are continually repeated. 

Thus 6i,706666, &c. or 6^,7^, is called a single circulating 
or recurring decimal. 

And 147»642642, &c. or 147>64pf, is call|^ a compound 
recurring decimaL 

Note, — In all operations, if the result consist of 'seyeral 
nines, reject them, and make the next superior place a unit 
more* Thus, for 17,1999 write 17,2^ and for 12,99 wriu 
13, &€• 

XLVII. ADDITION of DECIMALS. 

Case 1. ADDITION and Subtraction in Decimals are per- 
formed after the same manner as Sect. 2, 3, of whole num* 
bers : Care bring taken that like parts be placed under one 
ADOther ; and from their sum or difference cut off so many 
decimal parts as there are the most in any of the giTeii 
nambera. " 

EXAMPLES. 

(I) What is the sum of ^047^, 21/476, ,0067, M, ^'7,6, uid 

,20764? 



\ 
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(2) Add ,427, 6>t,07 5, 27,6421, 10,81, ,0074,. ,104, zod 

,046842, together. 

(3) What is the sum of ,274, ,07 6, ,64762, ,0706, ,47, ,007, 

and g68,42 ? 

Case 2. To add decimals, wherein there are single repe^ 
tends. 

RULE. 

Repeat the circulating; decimals till each line has an equal 
number of decimal places, and ends directly under each 
other, annexing a cipher or, ciphers to the finite terms; then 
add as before ; only increase the sum of the right hand row 
with as many units as it contains nines, and the figures in the 

sum under that place will be a repetend. 

« 

EXAMPLES. ( 

(4) What is the sum of 47,674, 4,02642, St£, 6,1^, and 

27,064fi? 

(5) Add 1 1,4, 6,14274, 91,7$, 37,671, and 146,476741. 

(6) What IS the sum of 14,276421, 7,4, 21,64iB, ^fiff and 

31,1474? 

Case 3. To a_dd decimals, having compound repet^nds. 

RULE. 

Make the repetends similar and conterminous; tWeQ add 
as before, only increase the right-hand figure by as many 
nnits as are carried from the column of figures wherein all the 
rfp<'t<'rT<ls begin together; lastly, dash off for. a repelend -ai 
many places as were so in the numbers addejd together, < 

EXAMPLES. 

(1) What is the sam of 14,^47 1, 768,746, 7,064» an^ 

26,006;;f ? 

(2) Add ,pf4(8, 3i67, ^fi4fi69^ and 9j0i6, together. 



XLVllL SUBTRACTION of DECIMALS. 

EXAMPLES. 

(1) WHAT is the differenee between 176, and 10,764? 

(2) From 647 take ,00746. 



(S) WiMi u.iIm aiffeKttce bolwcen 74»«407» and «9,5 f 

Ctef 2. Tb sabtrskct decimals th&t liave a single repeCend. 

RULE. 

Itepeat the circalat'iDg deciroafs till the lines end togetber» 
at In addition ; and if the repetmd of the number to be sub- 
tracted be greater than the repetend of the number it is to be 
taken from, then the righi-hand figure of the remainder must 
be l^ss by unity than it would be ; o** instead of borrowing 
teh^ as 1n whole numbers or finites, borrow in this place 0, 
the rest as usual, and the riglit-haud place or figure will be a 
repetend. 

EXAMPLES. 

(4) What is the difference betw«an 41,74, and 21,94648? 

(5) Flom 24,tidd, take >i9,^. 

(6) What is the difference between 1 6, 1 ;fg and 4,1942764? 



XLIX. MULTIPLICATION of DECIMALS, 

Case 1. MULTIPLICATION of Decimals is also performed 
as in whole numbers, no regard being had to the decimals, as 
aich|<tii3 the prodool is obtained ; tl>en observe the folk>i/ring 

RULES. 

L Slrtke off so fffany figures from the right hand of the 
product, as -there are decimal places in the mahiplter and 
multiplicand. 

2. But if there be not so many figures in the product, supply 
the dflficiency by 'prefixing ciphers to- the left band, to makifc 
them equal. , ■ 

3. IftWe oomber K to be muUiplibd.hy 10,^000, &c. re- 
move the separating point in the multiplicand so many places 
towards the right hand as there are ciphers in the multiplier. 

EXAMPLES. 

(1) Multiply ,17504, by 76. (2) Mul. 27,42, by 3,5(5w 
(3) Mul. 8,04704.> by ,25.75 (4) ,MjuL 574^^ ty A>^5. 



(5) Mill. ,4 by ,0* , ,{fi) MaK ,^7 by ,04i. 

(7) Mul.',000476 by ,00078. (8) Mul. ,47 by,000»... . 
(d) Mul. 1,076 by 1000. (10) ^ul. ,42768 by 10000. 

Case 2i W*hen the product >vitl contftin mpre ^lecijUaU^ thaa 
are oeces^ary for the present purpose, the work may be' con* 
trftcted by the following 

RULE. 

Write. down the multiplicand as usual, then write under it 
the multiplier inverted, with the unit place thereof binder 
that place of the i^iultiplicand, i^vhose iSiaice yte mtend tb« 
product shall extend. to; then multiply as usual by «ach 
figure of the multiplier, beginning with those of the multipli- 
cand which stand over it, neglecting those to the right-hand, 
unless' SQ far sa to observe what would arise from multipl^ng 
the figures immediately, by carrying 1 from 5 to 15^ 2 from 
15 to 25, a'nd from 25 to 35 carry 3, &c. which must be taken 
in at the beginning of each line. The first figure of each 
fMtrticulanr prodvGt most stand in a right line, unclerneath one 
afloth^r. 

EXAMPLES. 

(U) It i« required to multiply 3,47678, by 27,6782, and t4> 
have only three places of decimals in the product, 

(12) Multiply 47,689464 by 26,17694, retaining five deci- 
mals in the product. 

Case 3. If th? right-hand figure of the muUfplkamd be a 

circulate. 

RULE. 

A 

Multiply the multiplicand as before^ by every figone in the 
multiplier ; observing to increase the right-hand of each re- 
sulting line by as many units as there are nines in the product 
of the first figure in that line; and the right-hand figure/ of 
each brie wilt' be a eirchlate; and before y6u add them to- 
gether, malice them hll end at the satoe pittce, in shown m 
eddition. 

EXAMPLES. 

(1$) Let it be required to multiply 147 C^ by «7. 
(14) Multiply 4^2,6^ by ,il7§. 
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Ca$e 4. When the right- band figure of the nmUiplier is a 
circulate. 

RULE. 

Multiply by the circulate as by a finite digit, then divide 
th^ product by 9; continue the quotient till the nnmber of 
decimal places are equal to those in the product, which will 
give the true one; and proceed with the remainder of the 
multiplier, as in the whole numbers, pointing off for decimals, 
as in Case I. 

EXAMPLES. 

(15) Multiply 40,2762 by $. 

(16) Let it be required to multiply 261,276 by ,4jjf. 



Case 5, When the multiplicand and multiplier are each a 
single circulate. 

RULE. 

The first line (or that proilucedliy multiplying by the cii^ 
culate in the multiplier) must be managed as in the Last caw, 
only the right-hand figure roust be increased by as many units 
as there are nines in the product of the first figure of that 
line : the product of the rest must be managed as directed in 
^ase fi» 

EXAMPLES. 

(17) Multiply 14M4by 8,47. ^ 

(18) Let it be required to multiply 24,607^ ^y »^^^ 



Case 6. If the multiplicand be a compound repeiepd, and 
the multiplier a finite number. 

RULE. 

In multiplying, observe to add to the right-hand place of 
the product, so many units as there are tens in the product of 
the left-hand place of the repetend ; and the product shall 
contain a repetend, whose places are equal to those in tl>c 
multiplicand; and if there be more places of figures in the 
multiplier than one» make all the several p'rodocts contermi- 
nous towards the right hand, as in Case S. 
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EXAMPLES. 
( 1 9) Multiply n,e^i by 8. (20) Multiply 64,^4/ by 27.»- 

Ca»€ 7. If the multiplier be a compound repetend. 

RULE. 
Multiply by each figure of the multiplier as in whole num- 
bers, and add the several products together; then add the re- 
sult in this manner: set the left-hand figure so many places 
towards the right-hand as exceed the number of places m tnc 
repetend by one, and the rest of the figures m order atter it; 
and thus proceed, till the result last added is beyond the tirat : 
lastly, add the several results together, begmning under tUc 
right-hand place of the first, and from thence dash as many 
figures for a repetend as the repetend of the multiplier con- 
sists of. 

EXAMPLES. 

(21) Mul. 46,74 by ^^O;}. (22) Mul. 764,742 by ^A- 

Ctue-^. If both factors have compomid repetcndi. 

RULE. 
Proceed as in the two last cases; for as the places o^ ^« 
repetend in the product will be uncertain as to their number, 
thty can nnly be determined, in any manner fit for practice, 
by continuing and repeating the first product, which will con- 
tain a certain repetend, equal to that of the multiplicand. 

EXAMPLES. 

(23) Muf. 47,64;i by S^fPfi^ (24) Mul. 76,;^8 by 8,49^. 

L. DIVISION of DECIMALS. 

* IN division of decimals the work is likewise performed as 
in whole numbers : the only diflSculty is in valuing the quo- 
tient, which will be very easy by observing either of the fol- 
lowing, general 
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RULES. 

,x }^ Xktt-Arat &^€ io Uie quoii«nt i^alw«ky$ of tke aara« 
value with tbat figure of the dividend which ans^vers or stands 
over the place of units in the divisor. 

2. The <)iwti«At nrast always havie so taany 4ecinia1 piacet 
as the dividend has more than the divisor. 

EXAMPLES. 

(I) Divide 1735,5 by 6,5. (2) Divide ,833^ by ,0084. 
(5) Divide /8(),9 by 7,476. (4) Divide 6 by ,008. 

(.5) Div. 246,1476 by 6u4,25. (6) Div. 7,268401 by 1 19. 
(7) Divide 6,7258 by 64-7. (8) Div. ,0008136 by 678. 

(9)' Divide 487,67 by 1000. (10) Div. ,4746 by 10000. 

CoMe 9. TlMre is alto a ;<{Of»fiendioiis way of ooatractin^ 
the work, revarse to that in page ld9, by which much labour 
is saved, especially whea the divisor has many places of deci- 
mal parts in it; and is performed by the following 

# 

RULE. 

By tlie fintt rale ifind wbat \% the f aWe of the first £gore io 
the quotient ; then, by knowing the denomination of the first 
figure, the decimal places may be reduced to any number 
proposed, by takii^ as many of the l^ft-hand figures of the 
dividend as will answer them ; and in dividing, omit or point 
off coe figure of the divisor at each operation, that is, for 
^v«ry figure you. place in the quotient, point ofi one in the 
divisor^ having a due regard to the increase which would 
arise from the figure so omitted, as in Multiplication, Case 2. 

EXAMPLES. 

(II) Divide 913,08 by 2137,2 ai^d let the quotient only 

contain three decimal places. 
(12) Divide 6109,2674 by 240,649, and let th^re be only four 
places of decimals in the quotient. 

Case S.'Wben the dividend 4s ^ siagle or compound re- 
petend. 



RULE. 

^If it be a single repetend, bring down the circulating figure, 
until the quotient either repeats, or is as exact as required ; 
but if the repetend In the dividend be a compound one, then 
brixig down the circuiatin^ figures in the siicne ord«r ttiey 
(tand in ; and when you. nave got tkrough ^lem aU, bring 
down the Erst figure in the repetend over again, and to pF«» 
ceed until your quotient ^ther repeat, tnr be aa exact m flo* 
pessary. 

EXAMPLES. 

(13) Divide 144 by 6, 8f. 

(14) Let it be required to divide 1^94^j^4| by 46,840. 

Case 4. If the divisor be a single repetend. 

RULE. 

Place the dividend under itself, but removed one place 
towards the right-hand; which subtt act, and ttie rtkoiainder 
will be a new dividend; which divide b3Mhe divisor in the 
same manner as if it were a terminate number. 

"«. 

EXAMPLES. ^ 

(15) Divide 42,86 by $i . (16) Divide 6,426 by 6,g 

Case 5. If the divisor and dividend oonsisi of (ermiAale 
numbers joined to the repetend. 

RULE* 

Place the divisor and dividend under each.othe^, but re- 
moved one place towards the right-hand ; then subtract the 
lower lines from the upper : the remainders will be a new 
divker and dividend^ whicti pr<)«e«dtwith m btiiire 4limcted. 

EXAMPLES. 
(17) Divide 81869,869/f by 7414,864;. 
(U) Divide 0,4694^ by 64,84^ 
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Case 0, If a compoond repetend be foand in yoor divisor, 
or in both year divisor and dividend. 

RULE. 

Proceed as in the lant ease with yoor divisor and dividend, 
only remove them each so many places towards the right-hand, 
as they have places in, the repetend of the divisor ; bat if 
the divisor be a compoond repetend, without any terminate 
figures, divide by it as a terminate number; first subtracting 
the dividend from itself, as above directed. 

EXAMPLES. 

(19) Divide I47,4;^683 by 8^^. 

(20) Divide 4170,4266268 by 37 ,jl6Q74. 



LI. REDUCTION of DECIMALS. 

Case L To reduce a vulgar fraction to a decimal* 

RULE. 

Add ciphers to the nurrierator, and divide by the denomi- 
nator: the quotient will be the decimal fraction required. 

EXAMPLES. 

(1) Reduce }, {, and |, to decimals. 

(2) Reduce ^^ to a decimal. 

(3) Reduce -^ of | to a decimal. 

(4) Reduce f to a decimal. 

(5) Reduce f to a decimal. 
6) Reduce I uf I of f to a decimaU 
y) Reduce { of ^^ to a decimal. 
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Cam 8. To reduce coins, weights, measures, &c. into deci- 
mals. 

RULE L 

Reduce the given money, weights, &c. into the lowest de- 
nomination mentioned, for a dividend : then reduce the inte- 
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ger into the same detiomiuation for a divisor: the resaU wifl 
be the decioiai required. 



RULE 11. 

Write the given denominations, or parts, orderly under each 
other, the inferior or leai^t parts being uppermost; iet these 
be the dividt>nHs. Against each part on the left-hand write 
the number thereof contained in one of. its superior; let these 
be the divisors. Then begin with the lowest denomination, 
with ciphers added, making a dot between the ciphers and the 
figure; and divide, writing the quotient of each divisor as 
decimaf parts on the right-hand of the dividend next below 
it; and let this mixed number he divided by its divisor, and 
80 on, till all be finished ,' and the last quotient will be the 
decimal required. 



RULE in. 

To reduce shillings, pence, and farthings. If the number 
of shillings be even, take half for the first place of decimals, 
and let the second and third places be filled up with the farth- 
ings contained in the remaining pence and farthings, always 
remembering to add 1 when they are 23 : if 40, add 2. Bat 
if the number of shillings be odd, multiply theoi by 5, and 
proceed with the pebce and farthings as before* 



EXAMPLES. 

(8) Reduce 1 Is. 6 j-rf, to the decimal of a «£. 
•(9) Reduce ds, 9d. to the decimal of a e£. 

(10) Reduce Qs, to the decihial of a guinea. 

(1 1) Reduce 14*. 6f(/. to the decimal of a moidore. 

(12) Reduce 18*. 4irf. to the decimal of a ,f . 

(13) Reduce | of a penny to the decimal of a <£^, 
(J 4) Reduce H dwts. to the decimal of a lb. Troy. 

(13) Reduce 10 drams to the decimal of a lb. avoirdupois. 

(16) Reduce .1 qr.<i. 14 lb. to the decimal of a cwt. 

(17) Reduce 6 inches to the decimal of a yard. 

(18) Reduce 6 furlongs to the decimal of a league. 
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(I9> Reduce IB galls. 2qrte.of wiBetoU»:demMl«f alH^d. 

(20) Reduce 3 qrts. 1 pt. of ale to the deciu^ of a bond. 

(21 ) Reduce 8 perches to the decimal of an acre. '^ 

(22) Reduce 4 bushels 2 pecks to the decimal of a chaldron. 

(23) Reduce 12 minutes to the deciafial of an hour. 

(24) Reduce 12 days to the decimal of a Julian year. 



By this rale the following decimal tables are made. 



I€^ 



Jm, 



Decimal Tables 4/* Coin, WS'ighT,, and IVfEASuKe, 

TABLE IIF. 



TAiiLE 1. 

l(£.St€r.the]hteg 



IQ 

18 
17 



.1618 
15 



13 
12 

n 



,95 

,9 
,83 



»75 
,7 
,65 
.6 
,55 
10,5 



S/ildec. 



.9 
8 
7 
6 
5 
4 
3 
2 
1 



1j5 

,355 

,3 

.25 

.2 

,15 

,1 . 

,05 



Pence. 
U I 
10 

9 

8 

7 

6 

5 

4 

3 

2 

I 



Decimals. 

-OlJjflS'l 

,041666 

,0375 

,033333 

,029166 ' 

,025 

,020833 

,01(5666 

,125 

,008333 

,00+ 1 6 



3 
2 
1 



Decimals. 
,003 1.25 
,002083 
,00104^2 
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TABLli n. 

TitoY Weight. 

I ib. the Irtteger. 

Owfhces Decimals. 
11 ,916666 
10 .8$3333 



8 
7 
6 
5 
4 
? 
2 
1 



,75, 

,583333 

,5 

,416666 

,333^33 
,25 

,1666166 
,083333 



Noie. This TaWi- 
of Qz. will also 
serve for Inches, 
Months, or Doz. 



Penm^' 
wtighL 
10 

9i 

S 

7 

0- 

5 

4^ 

2 
I 



Deeimak, 

;041666 

,0375 

,033333 

/)29 1 m 

,025 

,020^53 

,01661^6 

,125 

,008333 

,004 166 



Avoirdupois. 
1 12lb. the Integer. 
Quan, Decimals, 

1 ,25 

2 ,5 , 

3 ,75 



Lb, I DecimtLls. 



Grains. 
20 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



Uecintuis. 
,003472 
,OOI7'35 
,0015^2 
,0«)13b8y 
,X)0 1 213 
,001042 
, 000^68 
,000694 
,000521 
,000347 
,000173 
,000086 



20 
10 
9 
8 
7 
6 
5 
4 

3 

■ n 

I 



Ownce^. 
. 10 

9^ 
. 8 
I • 7 

6 
* 5 

: 4 

i ■3.- 

; 2 . 

i I 



i 



,1785*71 

^0$9286 

,OSO$57 

,071428 

,0625 

,053571 

,044643 

,0357 14 

,026786 

,0'17a57 

,0089^8 



Decimals, 

,00558 

,005^22 

,004464-' 

,003906 

,a03348 

,00270 

,002232 

*0016«73 

,001116 

,000558 



DramsA DeciffkUs. 



10 
9 
8 
7 
6 
5 
4 



,0003*8 
,000313 
,OP02T9 
,000244 
,000209 
,000174 
,00013© 



i 



/ 



168 



_ Primal Table* <)f Ck)iN, Weight, and Measure. 



1 

I 



,000104 

,0(K)0(jy 

,000034 
,(X)00 1 7 . 



lAliLb IV. 
Avoir. Weight. 
I lb. the Integer. 



Ounces. 
B 
7 
6 
5 
4 
3 
2 
1 



Decimals, 
,5 

,4375 
,375 
,3125 
,25 
,1875 
.125 
,0625 



Drams, 

.8 
7 

5 
4 
S 
2 
1 



Decimals. 
,03 1 25 
,0^^7343 
,023427 
,01953"! 
,015625 
,011718 
,007812 
,003906 



9 
8 
7 
6 
5 
4 
3 
2 
1 



4 
3 
2 
I 



,03.77 I 4 
,03 1 7 to 
,027 ' ' 
. ,023A09 
,01984.1 
,01 587 3 

,011904 
,00793r» 

^003968 

Decimals. 
,00 1 98 1 
,001488 
,600992 
,000496 



finis: 
T. 
3 
2 
} 



Hog6li€^a(J the 
Integer. 



TABLli V. 

Lia. Measurf., 

1 Tun the Integer. 



Gallons 
100 
90 
80 
70 
60 
50: 
40 
30 
20 
10 



Decimals. 
,396825 
,3S7141 
^17462 
,27 

,238095 
,198412 
,15873 
,1190*7 
,079365 
,0396h2 



Gallons, 

30 

20 

10 

9- 

8 

7 

6 

5 

4 

3 

2 

1 




Decimals. 
,47619 
,31746 
,15873 
,1428-57 
,126981. 

wniii 

,0652'i8 
,079365 
,063492 
,047619 
,031746 
.015873 



DecimaLf. 
,005952 
,003^68 
.OOIOBi 



3 
2 
I 



Dccim. 
,375 

,V25 i 

Uecim 

.09375 

,0625 

,03125 



4 

3 

2 
1 



2 
1 



Decimals. 
,023432 
,025615 
,026812 



Decimals, 
,005859 
,0:^3900 
,001053 



S^. 



JPkJi 
$ 
2 
! 



PuUs. 
3 
2 

- 1 



iABUE VU. 
LoN<2 Measvrb. 
Mile the Integer. 



Table vi. 

Measure. 
Liquid. Dry. 
Gallon 1 C^uairtei 
Integers. 



■ 



Yards 
1000 
900 
800 
700 
600 
500 
400 
300 
200 
100 
90 
80 
70 
60 
50 
40 
30 
20 



Decimals. 
,568182 
,511364 
,454545 
,397727 
,340909 
,284091 
,227272 
,170454 
,113636 
,056818 
.05 1 1 36 
,045454. 
,039773 
,054C91 
,02840Q 
,022727 
.0170t5 
,011364 
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l>eciQaal Tables <if Coin, Weight, and Measure. 



10 
9 
8 
7 
6 
5 
4 
3 
2 
I 



,005682 

,005114 

,004545 

,003977 . 

,003409 

,002841 

,002273 

,001704 

,001139 

,000568 



Feet. 
2 
1 



Dechnats, 
,0003787 
,0001894 



\lnches^\ 
6 
3 
2 
1 



Decimals, 
,0000947 
,0000474 
,00003 1 5 
,0000I/»8 



4 
3 
2 
1 



,010959 
,008219 
,005479 
,002739 




1 Day the Integer. 



TABLE VIII. 
Time. 



1 Year 

Days. 
300 
200 
100 
90 
80 
70- 
60 
50 
40 
30 
20 
10 
9 
8 
7 
6 
5 



the Integer. 

Decimals. 
,821918 
,547945 
,273963 
,246575 
,219178 
,191781 
,164383 
,136986 
,109589 
,082192 
,054794 
,027397 
,024657 
,021918 
,019178 
,016433 
,013609 



Hours, 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

I 



Decimals, 
,833333 
,416666 
,375 
,333333 
,291666 
,25 

,208333 
, 1 66666 
,125 
,083333 
,041666 



Min, 
50 
40 
30 
20 
10 

9 

'8 

7 

6 

5 

4 

3 

2 

1 



Decimals, 
,034722 
,027777 
,020833 
,013888 
,006944 
,00625 
,005555 
,00486 1 
,004166 
,003472 
,002777 
,002083 
,001383 
,000694 



TABLE IX. 

Cloth Measure. 
1 Yard the Integer, 

ftrs. Decimals, 
3 ,75 , 

I I ,25 



Decimals, 
,1875 
,125 
,0625 



TABLE X. 

Lead VITeigmt, 

I Foth. the Integer. 

Decimals, 

,51282 

,461538 

,410256 

,358974 



Hund. 

10 
9 
8 
7 
6 
5 
4 
3 
2 
1 



2 
1 



Lbs. 
14 
13. 
12 
11 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 



,307692 
,25641 
,205 1 28 
,153846' 
, ,102564 
,001282 

Decimals,. 
,025641 
.01282 



Decimals, 
,0064102 
,0059523 
,0054945 
,0050366 
,004578 
,0041208 
,003663 
,003205 1 
,0027472 
,0022893 
,0018315 
,0013736 
,0009157 
,0004578 
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Extraction qf the Square Boot. 



Case 3. To %9A the V»k>e oi anj Dtcnial Fnciion, ia 
Money, Weigbl, MeMure^ A;e. 

RULE. 

Multiply tke deciqul by iko i^umbov of partss^of the nesit 
inferiqc d«nomioatioiv cuttmg off'so maay place9 fbr decimtls 
tath« right haad a$ your givea decimal consists of; and those 
oq the left wilt be integeva; then muUiply the remaviii^ de- 
cimats by the next inftncur d9ponii«ation, a^ cut ofTfor deci- 
mals as before ; thus proceed till ysMi ha^e bcoi^ht U into tie 
least part.9 of the integff. 



d5) What 

26) VS%at 

27) What 
26) Wkat 
'29) What 

30) What 

31) What 

32) WKat 

33) What 

34) What 
35} What 
36) What 
S7X What 
3a); WHak 
$91 What 



EXAMPLES. 

s the valae of >978 1 $5 ef a pound sterKng? 
s the valae of ^3375 of a <£. ? 
s the value of ,45 of a guinea ? 
s the value of ,727 09 of a nw>idbre ? 
s thevalae of ^00243 of alb. Ttoj ? 
8 the value ^»3375 of a tont? 
is the imlue of ^0396 or a lb. avoirdupois ? 
is the value- of ,875 of a cwt..? 
IS the value <»f ,1 0669 of a yard ? 
is the value of ,259 of a league ? 
is the value of ,29365 of a hhd* oJTwme ? 
is the* value of ,875 of a barrel of ale ? 
is the. value of ^5 of an acre ? 
is the. value of >1 25 of a chaldron, of coals ? 
is the value ofi,.47 65 of a day ? 



LU. EXTRACTION of the, SQUARE BOOT. 

£XTRACn!ING the Sq^qare Root is ftading out such a 
Namber, as, l^eing multiplied into itself,, tke Fraduet will l^e 
equ€il to the gjven Nqmber. 

As tke Square Root of SI is ^, consequenyy 9'X 9=^1 the 
given Number, as in the following Table. 



Roots 
Sijuares 



1 |2.|3 



1 14»|9 



16 



6\ 7 1^1 9|» 



Cate 1. To extract th^ Square Root of any Number, ob- 
Mrvtf iM MU>4fti§ 

RULE. 
1 . Point the given numbef oF f^lyend into periods of two 



sqiiare number .tt^at Js 
^ Q l^n (isuia, plfrcin§ the 

toCf^f (^ numfeef unil^ ,rt*e mil penoa^and tte r6ot tberieof in 
ini q%6{?e7kt^ as m DliYrsroiY; subtract t*hat s(|uafe out ot ihe^ 
said period^ and to the remainder bring down the next period 
for a dividend. 

3. Double the quotient tff /(Mj; afff place it for a divisor. 




multiply the divisor brv^^me'fas^ uguVe put 1n tfie quotieat, as 
in common Division, mFotracl tlie' prodiict from tfie di^iaend, 
and to the remainder bring down the next period, which pro* 
ceed with as before. 

Noie 1» But if itiiappen that the given resolvend ifl not a 
H^t*ci ^^ire, cHU. &6. t^en someffiTng wilf remain 
im HtrMhfi ti^i teh& Mde' tbrou^dut all tl&e pointi. 
When this is the case, you must annex cipl&ers» accord- 
ing as the proposed powiAr r^Cj^ires, viz. by pairs or two^ 
in* the square; threes, in the cube, &c.; and the opera- 
tf6rf Continued as Btlfore. 
. ^. If th<6 glv^ri resolvdfid' consist' 6^ a wHdlii number and de* 
dMilW together/ make fHe huni^ei^ of^ deciinals even by 
adding ciphers to them. 

EXAMPLES. 

(1) It is required to ^li^^t the squBfrefomf of T^V06(J9. 

(2) What is the squarfe' rtJbl of 605l'd ? 
Is the square root of 7658 ? 
Is the square root of 39342864? 
19^ the squfire.root of 8209^67^40^29 ? 
is the square root of ,000729 ? 
is the square root of 2 ? ^ 
i^rtKe squareroot of 2,^*7 109^7 ? 
s the square root of 36,00000625 ? 

12 ' • 



(3) What 

(4) What 

(5) What 

(6) What 

•g! m 

(9) What 



I 
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LIU. To extract the SQUARE ROOT of VULGAR 

FRACTIONS. 

RULE. 

Reduce the fraction or fractional parts to its lowest terms, 
and if it be a mixed namber, to an improper fraction ; then 
extract the square root of the numerator for a new nume- 
rator, and the square root of the denominator for a new de« 
nominator. 



EXAMPLES. 

( 1 ) What is the square root of {4- '. 

(2) What is the square root of ||^? 

(3) What is the square root of lOff ? 
' (4) What is the square root of 27^? 



SURDS. 

Case 3. To extract the square roots of vulgar fractions, 
when they are surds, i. e.' a number where a root can never be 
exactly found. 

RULE. 

Reduce the fraction or fractional part to ils lowest terms, 
then reduce it to a decimal^ and annex that decimal to the 
whole number (if any), and extract the square root therefrom. 

, . , • ■ 
EXAMPLES. 

(5) What is the square root of 8|. ? 

(6) What is the square root of ^^ ^ 

(7) What is the square root of 7644*^ 



LIV. The USE of the SQUARE ROOT. 

Case 1. To find andean proportional between any two given 
numbers. 
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RULE. 

Multiply the two giren numbers together, and extract the 
square root of the product, which root will be the mean pro- 
portional sought. 

EXAMPLES. 

(1) What is the mean proportional between 4 and 9 ? 

(2) What is the mean proportional between 10 and 36 ? 

Ca§e 2. To find the side of a square equal in area to any 
givfen superficies. 

RULE. 

Extract the square root of the ghren superficies> which 
root will be the side of the square sought. 



EXAMPLES. 

(3) If tb^ iuea of a given cirde be 4d76>5, } demand the st«te' 

of a square, whose superficial content shall be equal 
thereto. ' •• 

(4) Suppose I diare an elliptical or irregular fish-pond^ con- 

taining in surface 9 acres, 2 roods, 15 perches, and 
would have a square one of the same content ; I desire 
you will tell how many yards each side must ber 

(5) If the content of a given circle be IflO, what is the side of 

a square equal thereto ? 

Case 3. Having tlie area <>f a circle, to find th^ diameter. 



RULE. 

As 355 : 452 :: or, as I : 1,273239 H so is the area : 
to the square of the diameter; or multiply the square root of 
the area by 1,12837, and the product will be the answer* 
(See Problem VL in Mensuration.) 



174 Tf^i Vf^ ^ fb0 ^qu(fM J^. 



land. 
(7) In the midst of a meadow well stored with grass^ 
I took just two acr^s tp ^Ijer my horse ; 
How long must th^'cord be,' that feedii^ all r9^d, 
He maynU graze less qr more than the^e two s^Jre? of 
ground ? 

PiK i. Aqjr twx> sides pf a right-angled triangle/ A B C, 
b«mg given, to find t^e remaining side. 




1. The base and perpendicular being giviv, to find the 
bypottaMHMf.. 

: ROLE. 

Square each s>(fei add, the s(}aares togelher^ aini the square 
root of this sum ^ives tU& hypotheiwse requirecLr . 

2. If the hypothenuse and •■»«• side te gifviiy jM findvthe- 
other side. ^ 

RULE. 

From the square of the hypothenuse subtract the square of 
the given side; the square root of the remainder gives the side 
icquired, 

EXAMPLES. 

(I) At Matlock, near the Peak in Berbysbirei where are 
ma^y turpri6in|; cuHonties df nature, is a rock by 
the side of the river DtfweBtf risiog perpendicularly to 
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a woaderful height^ which being inaccessible, I endea* 
, voured to measure, and found, by a mathematical me- 
thod) that the distance between the place of observa- 
tion and the foot of the rock was 55^ yards, and from 
the top of the rock to the said place was 1 40^ yards, 
nearly. Required the height of this stupendous 
rock. 
(9) A ladder 40 feet long may be so planted that it shall 
reach a window 35 feet from the ground on one side 
the street; and, without moving it at the foot, will do 
the same by a window 21 feet high on the other side. 
The breadth of the street is required. 

(10) A line, 27 yards long, wil( exactly reach from the top 
of a fort to the opposite bank of a river, known to 
be 23. yards broad. The lieigbt of the wall is re- 
quired. 

(JlJ Suppose a light-house built on the top of a rock; the 
distance between the place of observation tmd that 
part of the rock level with the eye, and directly under 
the building, is given 310 fathoms; the distance from 
the top of the rock to the place of observation is 4'23 
fathoms; and from the top of the building 4'25. The 
height of the edifice is required. 

( 1 2) Two ships se^ sail from the same port; one of them sails 

due east 50 leagues, the other due north 84. How far 
are they asunder ? . 

QUESTIONS for Exereist at leisure Hows. 

(1 3) The height of an> elm^ growing in the middle of a circular 

island SO feet in diameter, plumbs 53 feet; and a line, 
stretched from the top of the tree straight to the hither 
edge of the water, 112 feet. What then is the breadth 
of the moat, supposing the land on the other side the 
water to be level r 

(14) Required the length of a shore, that being to strut 11 

feet from the upright of a building, will support a jamb 
23 feet ten inches from the ground. 

(15) There are two columns in the ruins of PersepolTs, 

left standing upright ; one is 64 feet above the plane, 
the other 50, Between these, in a right line, stands 
an ancient statue, the head whereof is 97 feet from 
the sumput of th^. higher, and 80 feet from the top 



17^ the Use of the Square RooL 

of the lower coloinn ; the base whereof measures just 
76 feet to the centre of the figure's base. By these 
notices, the distance of the top of the columns may- 
be, by nombers^ easily found. 

{16) A castle wall there was, whose height was found 
To be a hundred feet from th' top to th' ground; 
Against the wall a ladder stood upright. 
Of the same length the castle was in height. 
A waggish youth did the ladder slide j 

(The bottom of it) ten feet from the side : 
Now I would know, how far the top did ftdi. 
By pulling out the ladder from the waiL 



*< 



(17) As I was walicing out one day. 

Which happened on the first of May, 
As kick would have it, I did spy 
A May-pole raised up on high. 
The which at first me much surprised. 
Not being before- hand advertised 
Of such a strange uncommon sight; 
I said I would not stir that night, ' 
Nor rest content, until I'd found 
its height exact from off the ground. 
But when these words I just had spoke* 
A blast of wind the May-pole broke. 
Whose broken piece I round to be 
Exact in length yards sixty-three. 
Which by its fail broke up a hole. 
Twice fifteen yards from off the pole ; 
But this being all that I can do. 
The May-pole now being broke in two 
Unequal parts, to aid a friend, 
Ye youths, pray then an answer send. 

Case 5. Any number of men being given, to form them into 
square battle, or to find the number of ranks and files. 

RULE. 

Extract the square root of the hiimber of men gtv«n, will 
give the number of men either in rank or file. 
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EXAMPLE. 

(18) A general disposing his army into a squaV^ battle, 
finds he* has 237 16 men ; required the number in rank 
and file. 



LV. The EXTRACTION of the CUBE ROOT. 

To extract the cube root is to find oat a number, which be- 
ing multiplied hato itself, and then again into the f>roducti pro- 
duces the given nomber. 

As the cube root of 729 is 9, consequently 9x9x933729 
the giren namber, and so of others, as in the following 
Table. 



Roots 
Cube 



I 


2 


3 


4| 5 6 


7 1 8 1 9 


I 


8 


27 


()4 1 125 2ia 


343 1 512 1 729 



RULE. 

J. Make a point over every third Bgure given,. beginning 
at the unit's place ; seek the greatest cube to the first point 
on the left hand* (by the Table), whose root place in the 
quotient ; then subtract its cube from the period, and to the 
remainder (if any) bring down the three figures, or your next 
period, and call it your dividend. •" 

2. Find a divisor, by calling your quotient .figure, with 
a cipher joined to it, r; then three times the square of r will 
be your divisor ; seek how often it is contained in the. divi- 
dend, and pot the answer in the quotient us in Division, only 
with this difference; call the said quotient figure last put up e, 
and multiply your divisor by it, and place the produce under- 
neath the dividend ; then multiply the square of e by three 
times r, and place it also under the dividend; lastly, cube the 
figure you pall c^ and place it under the dividend : then add 
the three procfucts together, gives the subtrahend, which sub- 
tract from your last dividend^ and to the remainder bringdown 
the next period, and proceed as before* 

IS 



IjrS TU ExtriMion qf the Cube Root. 

EXAMPLES. 

( 1 ) Whftt is the cube iwt of 21024576 ? 

(2) Extract th« cub^ root of 92398647. 

(3) Wha^ is the cube root of 2710243264? 

(4) What IS the cube root of 91 ? 

(5) What is the cube root of 67527834239 ? 
. (6) Extract the cube root of 4764,75. 

(7) The solidity of a cube is 36155,027576 inches^ what is 

the aido of tlyat cube ? 

(8) What is the side of that cube which contains 
' ^7667,921875 aolid inches? 

(9) What w the oobe root of 2 1956dS2i^ I 

(10) What is the cube root of 3105926,017? 

(1 1) What ia the cube root of ,000421875 ? 

(12) What is th« side of a cube whoie solidity is 

28022810,390625 ? 

The biquadrate of any number is found by extracting the 
square root of the given number first, and then the 
iquare root of that root, 

(13) Let it be required to extract the biquadrate of 

4857532416. 

The root of the square cubed, or sixth power of any number, 
IS found by extracting the square root of the- given 
number, then extract the cube root of that square rooli 
whi^b will giro the sixth power required. 

(14) Let it be required to extract the square cube<} root of 

49656. 

The root of the biquadrate squared, or eiglith power, ia feend 
by first extracting the square root of the given num* 
ber, which will reduce it to a biquadrate, which pro- 
eecd with as before directed. 

(15) Let it be required to extractor find^tberootof tbe eighth 

power 0^430467131. 

The root of the cube cubed, or ninth power of any number^ 
is found by extraoting the cube root of the given nii«s« 
.ber» and the resuU will be a cubic resolvemd'! of this 
extract the cube root aieo> which will bo the root of the 
ninth power. 



The Uk a/ the CuU Root, \7Q 

(10) Let it be required to f :«tr«cV or find the root of the ninth 
power of 387420489. 

The «xtraetipn of %h* iint mA 9tcond suftolilkw.ue. the 
fifth -and seventh powers> will prove too diC^cuU a .task in 
common numbers; I would therefore advise the tutor to teach 
hU pupiU only the.sc^uare and cube cQQts here» a& ikeji are \he 
tnost useful, and* in abort, a^ high a« U ^equirec) ia ^U cooh 
mon things. £e.«)ide8j tho reason of the thing caonot b^ 
shown till the pupil come to the algebraic part, where it wiH 
be easily performed, and appear more evident. 



LVI. To extracti the CUBE ROOT qf a WLGAR 

FRACTION. 

RULE. 

The 8£lme rules which are giren in page 172 must be ob- 
Mf red here» only exkract^o^ the cube root inafeead of the 
aquace; that in, reduce the fractiona to their loweal terms; if 
it be a mixed. ncimbep> to lua improper firaQiioD ; and if a surd> 
to a decimal. » 

EXAMPLES, 
. (1) Whm ia the cube root of ^^ ? 

(2) What is the cube root of t^iV ^ 

(3) What is the cube root of i^Jf ? 
{4} Wh^ ia the cube root of 40^ tV^? 

SURDS. 

(5) What is the cube root of dj-^ 
{0) What is the cube root of 7|^ ? 



LVn. The USE of the CUBE ROOT. 

Casel. To find the side e^fe cube that shall be equal in 
solidity to any given solid, as a globe, cylinder, prisno^ cpixe, 

RULE. 

Extract the cube root of the solid content of tfce git^n bqdy , 
which vbo4 wilt he the sida of the cube requiped. 

I 
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EXAMPLES. 

(1) There is a itone of a cubic fonn, which contains 219 
sofid feel. What is the superficial content of one of 
its sides ? ^ 

Case 2, Having the dimensions of any solid body, to find 
the dimensions of another similar solid, that shall beany nam- 
ber of times greater or less than the solid giyen. 

RULE. 

MaUiply the cube of each side by the difference between 
the solid given and that required, if greater (or divide by the 
difference, if less) than the solid given ; then extract the cube 
root of each product or quotient^ which will give the dimen- 
sions of the solid required. 

EXAMPLES. 

(2) Suppose the length of a ship's keel to be 1 25 feet, tbe 

breadth of the midship beam 25 feet, and the depth 
of the hold 15 feet: 1 demand tbe dimensions of 
another ship of the same form, that shall carry three 
times the burden. 

(3) Again, I demand the dimensions of another ship of the 

same form, that shall only be half the burden of that 
whose dimensions are given as above. 

Cake 3. Having the dimensions and capacity, of a solid, 
to find the dimensions of a similar solid cX a different ca- 
pacity. 

RULE. 

Like solids are in triplicate proportion to their homologous 
sides ; therefore it will be. As the cube of a dimension * is to 
Its given weight * * so is the cube of any like dimension t to 
the weight sought. 

EXAMPLES. 

(4) If a ship of 300 tons burden be 75 feet long in the keel, 

I demand the burden of another ship whose keel is 100 
feet long. 

(5) Suppose a ball of 4 inches diameter weigh 18 lb. I de- 

mand the diameter of another that wei|;hs U 4 lb.. > 
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(6) If a brass cannon, wh<lse diameter is 11,5 inches, weigh 
1000 lb., what will aootber piece of Drdnsffl|De of the 
same metal and shs^pe, .^eigh> whose, ftian]^tefiis^ 20,8 3 
incheii? -. • 



Case 4, To find two mean proportionals between two given 
Numbers. 

RULE. 

Divide the greater extreme by the less ; and the cube rootjL 
of the quotient multiplied by the less extreme, gives the lesser 
mean: multiply the said cube root by the lesser mean, and 
the product will be the greater mean proportional. 

EXAMPLES. 

(7) What are the two mean proportionals between 7 and 

189? 

(8) Find two mean proportionals between 4 and 2.5S. 



LVIIL The SINGLE RULE of THREE in DECIMALS. 

RULE. 

REDUCE the fractional parts into decimals of the highest 
name mentioned ^ then state the questions, and proceed as in 
whole Numbers^ Sections XII. and XIII. 

EXAMPLES. 

(1) Suppose 1 give Os, 3d, for 4| yards of cloth; what will 

48i yds. of the same come to at tbat^rate ? 

(2) If 2} lb. of tea cost I /. 5s. what will 1 4} lb. come to at the 

. siune ratei 

(3) If 1 lb. of sugar cost 1 l}i. what will 4 hhds. each weigh- 

ing net 4 cwt. 3 qrs. 1 4 lb. cost at the same rate ? 

(4) A grocer buys 4 chests of tea, each weighing net 2 cvyt. 

3 qrs. 14 lb. for 906/. lO^. At what rate did he give 
per lb.? 

(5) How far will a person be able to travel in D days 8 hours, 

at the rate of 12 miles every 4 hoursj allowing 12 
hours* to the day? 



182 7^ Smg^ Rule of Tliree i» Lkcimaig. 

(0) Anoiiman keught 4 tuns 20\i gallon* «f Fkorenca oil for 
2401. 1 6s. 6d, ; but by mkfonune it cbanced to leak 
•ut 24f gafloBS. 1 de«ire to know at what he must 
sell th« remainder per gallon to be no loser. 

(7) Groliah is said te have been 6 cubits and a half, or a 
span, high ; tfjiis answers to 10 feet ^ inches and .^, 
Pray what was the length of the cubit in British 
measure ? 



QUESTIONS /or Ex^cwf f^ lemrc^ Hows. 

(8) In a series of proportional numUers, the ^pst is 5> (he third 
8 1 the product of the second and third is 78,4. What 
is the difference of the second and fourth? 

(9X If the cubic inch of olive oil be ,52835 decimal part^of 
an ounce avoirdupois, what quantity of oil, weighing 
7j^lb, per gallon, will be contained in a cask allowed 
to hold 13 j gallons of water, each 282 solid inches ? 

(10) The cubic inch of marble is 1,5688 oz. avoirdupois. 

\Yhat difference is there, in point of weight, between 
a figure containing a solid foot and a half of stone, 
and another of e<|ual dtmensions in bra^ 4,63 oc. 
whereof make a cubic inch. 

(11) There are two numbers, the lesser 75, to which the 

greater is in proportion as Q to 5. What is their sum, 
and the product of their sum and difference, the dif- 
ference and product of their squares, and the sum of 
the square of their two quotas, the greater divided by 
the less, and again the less by the greater ? 

(12) There are two numbers more, the greater, 224, bearing 

proportion to the other as 8 to 7. What is the square 
of their sum, difference, and either ouota? What is 
the result of the square of the sum ot the difierence, 
added to the product of their sum and di0erence ? 
(15) If, during the tide of ebb, a wherry should sel pn\ 
from London westward, and at the same instant an- 
other should put off at Chertsey for Londcto, taking 
the distance by water at 34 miles: the stream for- 
wards one and retards the other, say, 2{ miles an 
hour.. The boats are equally lad^n, .the rowfrs 
equally good, and in the ordinary way of working, 
' , in still water, would proceed ^% the rate ef 5 miles 



T^ Single Rule qf Thm in D0MmaU^' IS^^ 

an hovr. The qoeslion ia/ where in iiie river lhe:tt1rO 
beats ivmild meet. 

(14) .A bQliet of caal iron, 4 inches diameieiv weighs expe- 

rt«MiiUlIy 9 lb. What u the diflet ence i>f ibe weighs 
of one that is 1 3| inches in diameter^ and another that 
is no nore ibao 7 4 incbea? 

(15) A gay young fellow had 18,200^; lefl him by an old 

UDclct to wtiose memory he expended^ three per cent, 
of his whole fortune, in a sumptuous funeral anci 
monument : 9 per cent, of the remainder he made A 
present of to his cousins^ forgotten for his sake by the 
old m^; with f of what was left he bought a fine seat : 
with f of the residue a stud of horses r he squandered 
away 5501. upon one mistress ; and afler he had lived 
at the rate of 200f)/. a-year for 19 months together, he 
had both ruined his health and impaired his fortune. 
Pray, at his death, what was there left for his sister, 
who was his heir at'l'aw ) 

The EFFECTS of LIGHT, HEAT^ and ATTRACTION. 

THE effects or degrees of light, heat, and attraction, are 
reciprocally pFoportioi|al to the square of their distaiices from 
the centre whence they are propagated. 

(16) Suppose that in a* room, where two men, A. and B. are 

sitting, there is a fire, fVora which A. is three.fect, and 
B. is six feet distant ; it is required to find how much 
hotter it is at A's seat than at B.*s, 
^17) Suppo^iig the earth to be 81000000 miles distant fVom 
the sun, I would know at what distance from him an- 
other body must be placed, so as to receiie light and 
heat double to that of the earth. 

(18) The distance between the earth and sun i» accounted 

81000000 mites; the distance between Jupiter and the 
sun fs 4*24000000 miles. The degree of Hght and heat 
received by Jupiter, compared with that of the earth, \$ 
required. 

(19) Mercury, the nearest of the planets to the source of 

heat, light, and life, in tHir. system, the sun, ia about 
92 millions of miles Troni him; Saturn, the remotest 
of the planetfs, is usually distant about 771 millions of 
miles. What comparison or pfoportion is there be- 
tween the M^af infloencaa on tbese two bodiei? 
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(20) Pappose, with Dr, Keil, the distance of the sun to be 

rrom us 115 of his diameters;' how much hotter is it 
then at the surface of the sun than under our equator? 

(21) A bally descending by the force of gravity from the top 

of a tower, was observed' to fall half the way in the last 
second of time. Required the tower's height, axnl the 
whole time of descent. 

The less porous a, body is^ the greater is its density. 

(22) The compactness or density of the moon is to tliat of 

the earthy as 132f is to 100. What proportion then 
is there between the quantity of matter in the earth 
and that in the moon« since the earth's diameter is 
7970 miiesy and that of the moon 2170 ? 

(23) There is a vast country in Ethiopia Superior, to whose 

inhabitants the moon always appears to be most en- 
lightened when she is least enlightened, and to be least 
when most, according to Gordon's Geographical Gram- 
mar. Admitting the mean distance of the earth and 
moon's centres 240,000 miles, in what proportion is 
this illumination ? 

Velocities acquired hy heavy Bodies falUng, 

The velocity acquired by heavy bodies falling near the 
surface of the earth is \6\ feet in the first second: smd as 
]6| feet are to the square of one second, or 1, so is tike given 
distance to the square of the seconds required : or^ on the 
contrary, to determine what space a heavy bod^ has passed 
in any time given, is. 

By multiplying 16}, the descent of a heavy body in one 
second of time, by as many of the odd numbers, beehining 
from unity, as there are seconds in the given time, viz. by I 
for the first;, 3 for the second, 5 for the third, 7 i^r the fourth,. 
&c.: the sum total will give the space it has passed. 

(24) Suppose a stone let go into an abyss should be stopped 

at the end of the eleventh second after its delivery,, 
what space would it have gone through } 

(23) What is the diflference between the deptb of two wells, 
into each of which should a stone be dropped at the 
same instant, one will meet with the bottom a^ 6 se- 
conds, the other at 1 ? ' 

(2C) If a stone be 19^ seconds in descending Crom. the top. 
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of a precipice to the bottom, \%hat is the height of the 
same? 

(27) In what lime would a'musket ball, dropped from the top 

of SaKsbury steeple, said to be 400 feet high, be at the 
bottcfm ? * 

(28) If a hole couid be bored through the centre of the earth, 

in what time after thedelivery of a heavy body on iis 
surface woakl it arrive at its centre,? 



LrX. The DOUBLE RULE of THREE in DECIMALS. 

REDUCE the fractional parts to decimals, aod then pro« 
ceed as in whole nunrbers. 

EXAMPLES. 

(1) If }l. Qs, w»rth of wine will suffice a club of 12 persons 

when the wine is sold at the rate of 25/. 4s, per hhd. 
how many persons will 1/. 12«. worth serve, when the 
wine is sold after the rate of 1 8 guineas per hhd. 

(2) If d lb. of pepper be worth 13 Ib^ of ginger, and 19 lb. 

of this be worth 4|4b. of doves, and 10 lb. be equiva- 
lent to 63 lb. of sugar*^t 5d. per lb. what is t^e value 
of I cwt. of pepper ? 
(S) What money, at 3} per cent, will clear tiSL 10«. in a 
year and a quarter's time ? 

QUESTIONS for Exercise at leisure Sours, 

(4) A. lent his good friend B. fourscore and eleven guineas, 

from the 1 lih of Dec. to tl^ 12tb of May following ; 
B. on another occasion, let A. have 100 marks^ from 
September 3 to Christmas following. Qaere, how 
long ought the person obliged to let his friend use 40/. 
fully tu retaliate the favour ? 

(5) A. B. and C. will trench a field in 12 days; B. C. and 

D. in 1 4; C. D. and A. will do it in 15 , and D. A. and 
B. in IS. In what time will it be done by all of them 
together, and by each of them singly ? 

(6) A young hare starts 5 rods before a greyhound, and is 

not perceived by him till she has been up 34 seconds ; 
she scuds away at the rate of 12 miles an hour; and 
the dog, on view, makes after her at the rate of 20. 
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How long will the coor^f hdW, and what ground frill 
be run, beginning with the odtsetting of the dog ? 

VIBRATION of PENDULUMS. 
IT has been found by Experiment, that a pehdalum 39,2 
incktB long, in our latituda, vibrates ^ times in one minute; 
and that the lengths of the pendulums are to one another re- 
ciprocally as the square ef the number of their vibrations 
made in the same space of time. 

(7) What difference is there between the length of a pen- 

dv;lum that vibrates half a second, or 120 times in a 
minute, and another that swings double seconds, gr 
99timesia aminuttf 

(8) What difference will there be in the miinber of viiwa- 

tions made by a pendulum of 6 inches long, and an- 
other of 12 inches Umgy in an hour's time ? 
(9} What difference is there in the lengti^ of two pendu- 
hn)h the one swinging 30 times, tSe other 100 times 
miinhQur? 

(10) Qiv^ the length of a pendulum that will swing once in a 
Uiird, ditto in a secondi, ditto in a minate, ditto in an 

^ hqur^ ditta in a day* 

\10. Ot)gerv^4i that whji^ a stone was descending to measure 
the depth of a well, a string and p^ummet^ that from 
the point of saapension, or the place where it was^ b^ 
to the centre of oscillation, or that part of the bob, 
which, being dirided by the circular hue, struck from 
the above centre^ would divide it into two parts of 
equal weight, measured just 1^ inches, had made 8 
vibratiODS. Pray what was the depth, allowing 1 150 
ffeet per second for the return of sound to the ear ? 



.LX. FELLOWSHIP^. 

How to perform fellowship, either single or double, without 
that tedriou? and laborious task of making so many 
different statings as th^re are persons concerned. 

RULE. 
L DIVIDE the whole gain er leas by the whole stock. 



2.^ Multiply the quotient by each person's particular stock;, 
and the several products will be the respectiye gain or Idss of 
each* 

> . .. _ , : 

iVb^e.— This rule is best adapted for decimals. 

EXAMPLES. 
(]) Threi$ pe^rfHW i»al|i9g a jfWAl f(0ck; A, pots in 750/. 

B. 450/. c. 300/. wHb vvhi^b they trg^d^ j» fiftftaia twi»t 

and, when they balance accounts, find (haA ^b^y hi^f 

f^ined 300/. What is the share of e^cfe ? 
^ , ree merchants, A» B» and C. traded together^ A- piH 
in 120/. for ? mpmhs; 5, g5Q/, for 4| i»pt)th»i ftrvi C. 
J, pot for ^ mpnthp : lb?y g^io^d l?tf, lft», . Wb^ is 
each man's sharfi of ^b^ ^^iP ^ 
(3) 0(\^p 9i? I w^lt^'d ijppn tbe b.apks «/ the Wy#, 
T9 ^^ the puifUng ijtreaw^ gli^e g^ptly by, 
Atxd hear the pretty birds to chjrp and sing. 
Making the groves with melody to ring; 
• I, in ihe meads, three beauteous nymphs did spy. 
That for their pleasure came as well as I ; 
And unto me their steps they did direct^ 
Saluting me with moat benign respect. 
Saying, " Well met I we've bu s ine ss iq impart,^ 

wnicn we O&nhoi decide witfiout yoiif ai't. 
Our grannam's dead, and left a legacyi 
Which is to be divided amongst three^: 
In pounds it is two hundred twenty-nine. 
Alio m good raark» being aterUng com.'' '^ 

Then spa^ke the eldest of the lovely thretSj 
• " I'll tell you how it must divided be; 
Likewise our names I unto you will tell; 
My name is Moll, the others' Anne aad NciL , ^ 
As oft as I five and Hve-uinths do take„ 
. Anne takes four and three-seveoths her pad^t to ii^ak<^; 
As oft as Anne four and one-nintk does tell, J ... 
Ihree and two-thirds must be took up by Nell.^ 

For more examples, see Sections XXV. and XXVI. . 
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Of Simple Interest, ADnuities, or Pensions, &c. 

LXI. SIMPLE INTEREST. 

Hsre ace five letters to be observed, viz. 

Psisany principal or sura put to interest, 

fas the interest. 

T=:tbe time of the principals continuance at interest. 

Assthe amount^ or principal and interest. 

R=the ratio, or rate per cent, per annum. 

AWtf,— The ratio is the simple interest of 1/. for one year, 
at any given rate ; and is thus found, 
Vifj. 100 • 5 : r 1 r *05 the ratio at 5 per cent, per ann. 
Or, 100 I 6 t r"l r »06 the ratio at 6 per cent, per ann. &c. 

And in this manner the ratios in the following table are 

found. 



TABLE- 



3 m:^ . 
34 =,035 

4 =,04. 


44=,045 
5 =,05 
5}=,055 



Case 1 . When the principal, time, and rate per cent, are 
given, to find the interest. 

RULE. 

Multiply the principal, rate, and time, continually into one 
another, the product is the interest sought. 

Or, ff /)±=the principal, /=the time, r=the rate, and 1= 
the interest, then the theorem will b^ ^ follows t 

Thsokem l,p t r=I. 

EXAMPLES. 

(1) What is the interest of 260/. Ms. 6d. for 5^ years at 4-i 
p«r cent, per annum ? 
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(2) What is the interest of 500/. from May the \2xh, 178\ to 
' NoYember the 24th, 1789, at Sj^ p^r cent, per ann.? 

Case 2. When the interest required is for dayS'Oniy. 

RULE. 

Multiply the interest of \L for one day, at the given rate» 
by the principal and namber of days ; it will give the an- 
swer.. 

l*he interest of 1 /. for one day is thus found : 
d, l. d. L 

Viz. As 365 : ,05 :: 1 : ,0061369863, &c. 

Or 365 : ,035 :: 1 : ,00009589041, &c. 

TABLE. 



per Cent, .DeCimais. 

- 3 =5,00008219178 

3iss,O0OO9589041 

4 =:,000 1095 8904 
4i=,O0O12328767 

5 =,0001369863 



EXAMPLES. 

(S) What is the interest of 370/. 10*. for 220 days, at 4^ per 
cent, per annum ? ^ 

(4) What is the interest of 600/. from the fst of July, 1789, 

to the 24ib of February following, at 6 \)(tr .cent. ? 

« 

Case 3. When the principal, time, and rate per cent, are 
given, to find the amount. 

RULE. 

Find the interest by Theorem 1, which, added to the prin- 
cipal. Will give the amount. 

Thus, Theorem 2.p t r.+/>=*^. 

EXAMPLES. 

(5) What will 234/. 10*. amount to in 7 years, at 3| per 

cent, per annum ? 
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(6f What iirHi */a Si. tm6\im it hi 5 < y^m, at 44 p^ 

Mnlis p^t :(itff tlitt f 

(7) What will 500/. amount to in 6 years 120 dajrs, at 4^ 

pvt cent^ per aiifitaf ? 

V s 

Case 4. When the rate, time, and interest are given, to find 
t^ prftit^lpal. 

RULE. ' 

Divide the interest by the product ^t rate and time, the 
quote is tho principa)^ 

Thas, Theorem S, -^ =«•. 

ir ^ 

(8) I demand what fa»iiVft>p^, h^tvi^ p^H to interost for 3 

years, will g^iiit^^/, i^. 64, »5 pei<cent. per ann. 

(9) I demand .whsit p/\tifi'fp^, ISthfg fkit to interest for 51 

years, will g^ir^ &4i, 'fi. sM 4f f^r'ceilt. per ann. 
V (10) I demand what pTHASi^l^, l^fi^ put to interest for 4 
years, at 4 pjer cf^iM. WiH giAtf 67). 155. 9id. 

Case 5. When the anM)unt, rate^ and time are given to find 
the principal. 

RULE. 

Add- 1 to the product of the fdt^ ami ^iti^, srtVd By that 
sum divide the amount : the quote is the principal. 



Thus, Theorem 4.— •^^ «*siip. 

tr+l ^ 



"EXAMPLES: 

<11) What principal, being put to' iHTaresI!', W}I4< aMbttntf itoi' 

3d4/. 43. 0^. in. % y ean»» at 3^ per ceAtL per annum ? 
('12) What principal, being put to interest, will amount to 

500/. 9s. Sid. in 9 yeilif^ 5' itfcmths, at 5 per cent, per 

annum? 
(TS) What principal, being put to interest^ for f yeawSift' 

days, at 4} per cent, per annum, win am<yuiir0$ 100/.? 



Cox 6. When the principal^ interest^ and rate are given^ 
to find the time. 

RULE. 

Divide the interest by the product of the principal and rate : 
the quote is the time. 

I 

Thus, Theorem 5.— ^=:/. 



EXAMPLES. 

(14) In what time will 46^/. 10^. gain 69/. 13#. Ml at 5 per 

cent., per aanum .' 

(15) In what time will 260/. gain (>4/. 75. at 4^ peir CBnt. per 

annum ? 

(16) In what time ^ill 500/. gain 150/. 0«. Id. at 64 per cant. 

per annum ? 



JOoie 7. When the principal, interest, and rate are given, 
to fincF the time. 

RULE. 

Divide the amount, less the priaciiytl, bj the product of 
the principal and rate : the quote is the time. 

Thus, Theorem 6^ — ^sxu 

• * 

EXAA£PL£S. 

(17) In what time will 284/. 10^. amount to S54L 4s, O^d. at 

9i per cent, per annum ? 

(18) In what time will 672/. 5s. amcont to 8^/. 175. 6d, at 

4| per cent, per annum ? 
^ (19) In what time will 378/. 18s. amount to 500/. 9^^ S^d. at 
5' per cent per aonuRL? 



Case 9, Whev the priQclpft1> mterest, and tinie^re gtren, to 
find the rate per cevt. 
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K 

RULE. 

Diyide the interest by the product of the principal and 
time : the quote is the rate. 

Thus, Theorem 7. — =r. 

EXAMPLES. 

(20) At what rate per cent, will 464/. lOs. gain 69L ISs. 6d. 

in 3 years ? 

(21) At what rate per cent, will 260/. gain 64/. 75. in Sf 

years r , 

(22) At what rate percent, will 560/. 124. 3^^. gain 235/. 

9*. 4(/. in 7 years ? . . 

Case 0. When the principal, amount, and time, are given, 
to find the rate. 

RULE. 

Take the difference between the amount and principal, and 
divide it by the product of the principal and time : the quote 
is the rate. 

Thus, Theorem 8. ^=r; 

pt 

EXAMPLES. 

"^23) At what rate per cent, will 284/. 10«. amount to 354/. 
4«. Oid. in 7 years ? 

(24) At what rate [ter cent, will 378/. 18^. amount to 500/. 

9;. S^d, in 6 years ? 

(25) At what rate per cent, will 672/. 5s. amount to 847/. 

17*. 6d. in 5} years? 



LXU. Of ANNUITIES. PENSIONS, &c. in Arrears, at 

SIMPLE INTEREST. 

AN annuity is a yearly income arising from money &c 
and is either paid fur a term of years, or upon a life 
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Annuities or pensions are said to be iii arrears when they * 
are payable or due either yearly, half-yearly, or quarterly, 
jpd are unpaid for- aoy number of payments. . ' ; 

Here U represents the annuity, peosion, or 3'eariy rent^ 
A, T, R, as before. ■ \ " ' 

■ . ■ 

' Cast 10. Whoi Uy R, and T are given, to find A. 

Theorem 9. — - — x r : + /« 5?= A. ' 

When the annuity, &c. is to be paid half-yearly, or quar- 
terly, then for half-yearly payments take half the ratio, half 
the annuity, &c. and twi(5e' the number .of years ; and for 
quarterly payments take a fourth part of the ratio, a fourtk 
plirt'oftfte annuity, and four times the number of ye?irs;- 
n^hich work with as per theorem. 

EXAMPLES. 

(^}- If 2502. yei^rly rent, pension, &c. be forborne or unpaid 
6 years, what willit amount to in that. time, at 3 per 
cent, for ieach. payment, as it becomes due? 

(27) If a salary of 230/. payable every half-year remain un- 
: paid for 6 years, what would it arooitnt to in that time, 

at S per cent, per annum ? 

(28) If a salary of 250/. payable every quarter, were left un- 
paid for 6 years, what would it amount to in that time^ 



at 3 per cent, per annum ? 



r 



1 
It may be observed, by comparing the answers of the three 
last Examples,* that the half-yearly payment is more advan- ' 
tageona than the yearly one^ and also the quarterly more thaii 
the half-yearly. 

Coie 1 1. When A, R, and T are given, to find U« 

2a 

TbBOREM 10. "---ssrU. 

*■ When the payments are half-yearly, take 4a ; if quarterly. 
/ ga; and proceed with tht ratjipi and time as befoire. 

K 
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EXAMPW:S. 

(29) If a salary^ payable yearly, amount to 16121. lOi. in # 

year^ at S perxrent. what is ihe salary ? 

(30) The amount of a salary payable half-yearly^ for t 

years, at 3 per cent, is 1623/. \5s. What is the salary? 

(31) If the amount of i^n annuity, payable qaarterl^, be 

1629/. 7«. 6i. for 6 years, at 6 per cent, what is the 
annuity ? 

Catc 12. When U, A, and T are giran, to find B. 
Theorem 1 1 • =s R. 

When the payments are half-yearly, take 4a ^-^ for a 
dividend; if quarterly, take ^a-^yi, and proceed with ibe 
annuity and tim^ as is mentioned in theorem 9. 

EXAMPLES. 

(32) If a salary of 250/. per annum aaaount to 1612iL lOs^ b 

6 years, what is the rate per cent. ? 
(S3) If a salary of 250/. per .annum, payable batf^-y early, 
amount to 1623/. in 6 years^ what is the rate per 
cent.? 

(34) Suppose a pension of 250/. per annum, payable quar- 

terly, amount to 1629/. 7«. 6i. in 6 years, wh^t is the 

rate per cent. ? 

» * 

C^ase 13. WhenlJ, A, and R are given, to find T. 

THBOBEM12, First —- I a: X. Then /?i'+^:^=T. 

When the payments are half-yei^rly or quarterly, pro* 
ceed with the ratio and annuity as mentioned before, and 
T will be eqtial to those half-yearly or quarterly pay- 
ments. 

1. 

EXAMPLES. 

(35) In what time will a salary of 250/. per annum amount to 
' 1612/. IOj. at 3 per cent.? 

(36) If an annuity pf 250/. per annum, payable half-yearly; 
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Mioimt to I62S/. 159. at 3 per cenU what tioie wera 
ttte paymente forborne ^ ' 
($7) If an annuity of 250/. per annuni, payable qoarterly^ 
• amoant to 1629/. 7^. 6d. at 3 per pent, what was the 
time of forbearance ? 



LXIII. PRESENT WORTH of ANNUITIES, Bee. 

HERE P represents the present worth, U, T^ and K» af 
before. 

Case 14. When V, t, and R are gnren, to find P. 

• ^ ' '■ ■ • 

TflBoaBM 13. ~^': X UrfcP. 

The sane is to be observed here for half-yearly and qnikf^ 
terly payments as before mentioned. 



/ 



EXAMPLES. 

\S9) What is tlie present worth of 250/. per annum, to con* 

tinue 6 years ? 
(39) What is the pension of 250/. per annum worth ia ready 

money, payable ha1f*yearly, at S per cent, for 6 years ? 
^40) What is the present worth of 250/. payable quarterly> 

for 6 years, at 3 per cent. ? 

> 

Case 15. When P, T, and R are ^iven, to find ff. 
TflBORRM 14. — — :x2/) = ^. . 

When the payments are half-yearly, multiply by \p ; 
for quarterly, by 8/) ; and proceed with t and r as before di- 
rected> 

EXAMPLES. 

(41) What annuity is that which, for 6 years' continuance, 

produces 1366/. 10.v. 6i. present worth, at 3 per cent.? 

(42) There is an annuity, payable ha<f-yearly, for d years to 

come ; what is the yearly income, when the present 
worth, at 3 per cent, is 1 376/. 5s. ? 

K2 
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(43) There is atx annuity, payable quarterly, for -6 years to 

come ; what is the yearly income, when the present 
worth isiSSO/. 17j. Od. at*3 per cent. ? 

Case 16. When U, P, and T aire given, to find R. 
Theorem 15. ~^ =R. 

9pt+Ui-uH 

* When the payments are half-yearly or quarterly, proceed 
with the annuity and time as before directed ; and the quo* 
tient will be the answer accordingly ; i.e. if for half-yearly, 
the quotient will be half the ratio, and if for quarterly, a fourth 
part of the ratio. 

EXAMPLES. 

(44) At what rate per cent will an annuity of 250/, per 

annum, to continue 6 years, produce the present wortk 
of 1 366/. 105. 6d.} 

(45) If an annuity of 250/. per annum, payable half-yearly, 

having 6 years to come, be sold for 1376/. 55. what is 
the rate per cent. ? 

(46) At what rate per cent, will an annuity of 250/. per 

annum, payable quarterly, to continue 6 years, pro- 

• .duce 1380/. 175. 6(/. for the present wortb? 

I 

- % 

Case 17. When U, P, an d R are given, to find T. 

2 2p 

Thiorem 16. First d — i s=<r. 

r a 



Then /-^+-T-""n=='- 



When the payments are half-yearly, or quarterly, proceed 
with the annuity and ratio as before directed, and the quotient 
will be the number of payments. 

EXAMPLES. 

(47) If an annuity of 250/. per annum produce 1366/. 105. 6i. 
for the present worth at 3 per cent., what is the time 
of its continuance ? 
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(4^) An annuity of 250/. per annum, payaA)le half-yearly, is 
sold for 1370/. 5s, at 3 per cent^ 1 desire to kiiow th^ 
nuraber of payments and time to come. 

(49) Suppose a lease of a house of 250/. per annum, payable 

Suarterly, be sold -for J 380/. 175. 6d. at 3 per cent. I 
emand the number of payments, anduime to come. 

LXIV. ANNUITIES, &c. taken in REVERSION. 

Case 18. To find tlie present worth of an annuity taken in 
Reversion. 

RULE. 

• 

1. Find the present worth of 

the yearly sum at the given 

rate, and for the time of its 

continuance. 
Si. Change P into A, and find 

what principal buing put to 
. interest will amount to A 

at the same rate, and for 

the time to come, before 

tht aonuity,. . kc. com- 
mences. 



Theorem 17. 



,.Thuslf:i:'l±i':xu=p. 



2. Thus —7-. sap. 



EXAMPLES. 

j(50)< What il the present worth of 250/. per annum, to con- 
tinue ye&trs^ but not to couimencenintil th( end of 
4 years, allowing 3 per cent.. to the purchaser ? 

(51) What is the present worth of a lease of 80/. per an- 

num, to continue Ti yea^, but not to commence until 
the end of 5 years, allowing 4| per cent, to the pur- 
chaser^ 

(52) There is a legacy of 40/. per annum, for 10 yesrr^, 

left to a person of 1 4 years of age ; the time of pay- 
ment ia not to commence till the said person's age 
be 21 ; but he, wanting a sum of money, is inclined 
to sell the same at 5 per cent, I demand the present 
worth* 

■ 

Case 19* To find the yearly income of an annuity, &c, ib 
reversion. 
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I. Find the amount* of the 

present worth at the given 

rate, and for the time of ito 

cootinuance. 
i^. Change A into P, and find 

what annuity being sold 

will produce P at the same 

rate, and for the time of its 

continuance* 



Thus, TvsoRBM It; 



Thus 
tr+l 

: 2p^u. 



M^tr + 2t 



EXAMPLES. 

(55) A person having an annuity left him fer 6 yearq and 5 

months, bpt not to commence trii the e^d of 4 yean, 

. has disposed of it for the present payment of 1220/. 52f. 

2}d allowing 3. per cent, to the purchaser. What is 

the yearly income ? 

(54) There is a lease of a hettse taken for 7i years, but not 
to commence until the end of 5 years: the lessee 
would sell the same for 410/. I5s. I|d. present pay- 
ment, allowing ^i per cent to the purchaser. What 
is the yearly rent? 

155) There is a legacy of a certain rate per annum, for 10 
years, left to a person of 14 years of age; but the time 
of payment is not to commence till the said person's 
age be 21 years i btit he, wanting a snm of moneT> 
sold it for 241/. 19«. M. allowing 5 perctnt. to tfca 
httyer. I demand the yearly rale. 



LXV. REBATE or DISCOUNT. 

H£RE S represents the sum to be discounted, P the present 
wortb, T and R as before. 

r * 

Case^Q. When S, T, and R are giren, to find P«, 

TneoRfM 19. -*^-^=rP. 
trKi 

(5a) What tt the present worth of 150/. due ^ months heneea 

at 5 per cent. ^ 



Rebate or Discount 199 

(57) What is the present worth of lOOOZ. due at' 5 months^ at 

44 per cent. ? 

(58) What is the discount of 9342/. at 4 per ceut» for 10 

months? > v ' 

* • 

Case 2ll. When 2, % and It are given, to find S, 
Theorem 20. ptr^pzsS. 

EXAMPLES. 

* ' ■ ■ . 

(59) Suppose I receive 144/. Ms, 6|</. now, for a sum of 
• mWy due 9 months hetice, allowing 5 per cent* for 

. . presidnt payment^ I deniand the sum that wa^ doe at 
first. 

(60) If the present worth of a sum of money due 5 months 

hence, allowing 4^ per cent, be 981/. 10<. 5d, what 
was the sum first due ? 

(61) A person pwA 1^1 11 1. 3i. S^. for a debt due 10 months 

hence, he being allowed 4 per cent., for the disf^oont« 
Sfotv much ti^M th6 debt ? 

Case 22. When S, P, and R are given, to find T. 
Theorem 2 1 .i^asT. 

EXAMPLES. 

{62) Tbepment worth of 150/. due for m certain time to 
come, is 144/. lS«w 6i(/« at 5 percent. I derofmd in what 
time the first sum should have been paid, if no rebarte 
had been made. 

(63) A person receives 9^\L |0». &d. for 1000/. due at a cer*" 

tain tinfe to come, allowing 44 per cent, discount. I 
desire to know in what time the debt should have been 
discharged without any rebate, 

(64) I have received 91\lL Ss. Sid^tor a legacy of 9342/. 

allowing the executor 4 per cent. I demand when the 
legscy was pajr^ble without rebate. 

Case 23. When S, P, And T are given, to fiad R. 

TilEORltM 22. ^I^=s R. 

.pi 
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EXAMPLES. 

(65) At what rate per cent, will 150f. payable 9 nooths 
hence, prodoce 144iL ilj. 6|il Ibr the present pay- 
nent ? 

(56) At what rate per cent, will 1000/. payable at 5 mootlis 
hence, produce 981/. lOt^ 5dL for the present pay- 
ment? 

(67] At what rate per cent, will 93i2iL payable lOmmiths 
hence, produce 9\iiL Ss. Spi* Uft tt^ prewnt pay- 
ment ? 



f 



LXVI. XaUATION of PAYMENTS. 

■ * 

TO find the eqtiated time for the payment of any aum of 
Money, doe at teveral timet. 



. J 



KUUL 



Thus, TdBoaix 2S. \ , ssP. 



J. Find the preient worth 
of each payment for Its 
respectJTe time. 

fi. Add all the present worths togethefi and cMl that sam P; 
then will «— ^=D, the rebate. 

d ' 
S. Add ^sE, the true equated time. >' 

pr ^ 



■ EXAMPLES. • V ;• 

• 

(68) D. owes C. 1.400/. which was to • hare been paid as fol- 
lows: 400/. down; 500L at the end of 6 months; 
250L at the end of 8 mantles, and^the ro&t at the ^nd 
of 10 months; but they agree to have but one pay- 
ment of the whole*, rQbate' at 3| per cent. The true 
equated time is demanded. 



* Compound Interest: %0^ 

(69) In what time will the interest of 4Q/. 3^. equal the 

proceed of 12/. Qs, of use 47 days, at any rate of in- 
terest ? 

(70) Put out 384/. tp interest^ and in 8} years there were 

542/. %s, found to be due. What rate of interest could 
then be implied? 



LXVIL COMPOUND INTEREST. 

The letters, made use of here are^ 

A, the amount. 
P, the principal. 
T, the time. 
> B, the amount of 1/. for ] year, at any given rate 
^ which is found by th^ following proportion. - 

Thus, 

^ C 100 : 105 : : 1 : 1,05 = R, at 5 per cent 
1 100 : 106 : ; I : 1,06 = R, at 6 per cent., &c. 

The construction of the first table following, showing the 
amount of ]/. for any number of years under 31, at 3, 3j^, 4, 
4|, and 5 per cent. 

Thus the amount of \L for 2 years, at 5 per cent, compound 
interest, will be 1,05 x 1,05 = 1,025. 

Also, 1,05 X 1,05 X 1,05=1, 157625=the amount of I/, for 3 
years, at 5 per cent. 

And the construction of the second table is by the continual 
multiplication of the amount of 1/. for a day; the amount 
of I/, for a day being the root of its amount for a year, 
extracted to the 365ih power. 

The'&mount of )/. for a d^ay at 5 per cent, is l,OOOr*336, 
its amount for 2 days will be 1,0001336 x 1,0001336, 
= 1,0002672, &c. and 1,0001336 x 1,0001336 x 
1,0001336=: 1,000401 1, the amount of 1/. at 5 per cent. 
for 3 days, compound interest. 

K5 



«0$ 



(hmp^mid InieresK 



TAfiUtL 



Th^ Amount of one Pound for Yean. 



09 



9 per Genu 



9} per Cent. 



4 per Cent. 



4| per Cent 



1 1,03000001 

2 1,0609000 

3 1,0927270 

4 IJ25508a 

5 1,1592740 

6 l,194i523 

7 1,2298733 

8 1,2667700 

9 1,3047731 

10 1,3439163 

11 1,3842338 

12 1,4257608 

13 1 ,4685337 

14 1,5125897 

15 1,5579674 

16 1,6017064 

17 1,6528476 
V8 1.7024330 

19 1,7535060 

20 1,8061112 

21 1,8602945 

22 1.9161034 

23 1.9735865 

24 2»032794l 

25 2,0937779 

26 2,1565912 

27 2,2112890 
2i^ 2,2879276 
tf9 2,3565655 
3(* 2,4272624 



1,0350000 

1,07122^9 

1,1087178 

1,1475230 

i;i87686S 

1,2292553 

1,2722792 

13168090 

1,3628973 

1,4105987 

1,4599697 

1.5110686 

1,5639560 

1,6186045 

1,6753488 

1,7339860 

1,7946755 

1,8574892 

1,9225013 

1,9897888 

2,0594314} 

2,1315115 

2,2061144 

2,2833284 

2,3632449 

2,445958} 

2,5315^1 

2,6201719 

2,7lI877d 

2,8067937 



1,0400000 
1,0816000 
1,1248640 
1,1698586 
1,216652^ 
1,2653190 
1,3159318 
1,3685691 
M223118 
1,4862443 
1,5394541 
1,6010322 
1,6650785 
1,7316764 
1,8009435 
1,8729812 
1,9479005 
2,0258165 
2,1068492 
2.I9I1231 
2,2787681 
2,3699188 
2,4647155 
2,5633042 
2,6658363 
2,7724697 
2,8833685 
2,9987033 
3,1186514 
3,2433975 



5 per Cent. 



I,045000t 

1,0920250 

1,1411661 

1,1925186 

1,2461816 

1^9022601 

1^608618 

1,4221006 

1,4860251 

1,5529694 

1,6228530 

1,6958814 

1,7721961 

I,85I9449{ 

1,9352834 

2X)22390I 

2,1183768 

2,2308478 

2,3078e08 

24117140 

2,520241 1 

26336520 

2,7521663 

2,8760138 

3»0OMS44 

8,1406709 

3,2820095 

3,4296999 

3,5840364 

3,74581811 



1,0500000 
1,1025000 
1,1676250 
1,2155063 
1,2762816 
1,3400956 
li4071004 
1,4744554 
1,5513282 
1,6288946 
1,7103393 
1,7958563 
l»68fi6491 
1^79037Ct 
2,0789282 
2,1828746 
2,2920185 
2,4066192 
2,526t60a 
2,6533^7 
2,7859626 
2,9252607 
3,0715238 
3,2251000 
34888S49 
3,55466!I7 
3,7334563 
3,9201291 
4,1161336 
4,32!042«t l 
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4/ I . • I » , , . . 



C *t yu 



TABLE IL 



V ■ ' '» I i : »ii f 



'U'M UaK 



The Amount of oiiePoiinl far Days* 



> .%^ ..^1^ ♦ ^>t^. 



'■ /■ . ->' »> • ' < 



t. ""•■ i> i 



J.I 



f 



.^ 



'I 



». 



di 
d 



1 
2 



d per C^iit* 



;< 



1,0000809 
1,0001619 



3 1,000^429 

'1,0004050 
>« :1^048C» 
7 1,0005670 
8l 1,0006480 

i,oot)/2sr 

1,000810) 
1,0016209 
1,00^^ 
1,0032445 
1,0040673 
1,0048708 



10 
20 
30 
40 
60 
60 

70 

loo 

110 
120 
ISO 
I4b 
150 



\\ per Cent 



•»[ 



4 per 



'Cent. 



1/X)5^849 I,00a6l9d 



" TBD " T,U13041n -1,015174^ 



180 
190 
200 
210 
220 
230 
240 



1,00649^ 
1,0073151 
1,0081311 

1,0089479 
1,0097653 
1,0105834 

t',on4o2i 

1,0122215 



. m M13862.1 



1 ,000094:^ 
I,OO018if5 
1,0002827 
1,0003*^70 
1,0004713 
'tj0»956fi6 
1,0006600 
1^0007542 
1,000848 
1,0009429 
1,0011867 
t)«Qtt8i5 
1,0037771 
l,d047236 
1.0056710 



1 ,O07^68l> 

hO689l<06 

1,0094696 

1,0104214 

1,01137424 

1,01232791 

f»0l7a»25l 

1,0142379 



|i01«l-5»6, 



1,01468371 1,0171098 



1,01556^7 
1,0163284 
1,0171518 
1,0179759 
1,0188006 
^tv 1,0196260 

250 1,0204520 

^ ■ ■ ■ > '■ 



l,0l8068d 
1,0190288 
1,0199897 
1,0209315 
1,0219142 
1.0228778 
1,0238424 



1,0001074 
1, 606^149 
I,00Q3224 
l,O0O42i99 
1,0005374 
1 ,0000449 
1,0007524 
h0008600 
1,0009675 
1,0010751 
1,0021512 
Ij003^i288 
1,0043074 
1,0053871 
l,60646t0 
.1,00^5501 
1,00)36333 
1,0^9^177 
1,0109803 
1,0118900 
J,0129779 
1,0140670 
1,0151572 
1,0162487 
I,0T73?l4 

1,0195299 
1,0206261 
1, 0217233 
1, 0^^821 8 
1,0239215 
1,0250223 
1,0261243 
1,0272275 



'4^ pier Cent. 



1,0001206 

1.0002412 

1,0003618 

1,0004824 

1,0006031 

1,0007238 

1,0008445. 

1,0009652 

1,0010859 

1,0012066 

1,0024148 

1,0036243 

1,0048354 

1,0060479 

l,0072ei4 

1,0084773 

1,0096942 

l,Or09I25 

1,0121824 

1,0133537 

1,0145765 

1,0158007 

1,0170265 

1,0182537 

iV>i<)4«5^ 

1,020712^ 

1,021944:2 

1,0231774 

1 ,02441201 

1,0256481 

1,0268858 

1,01^81249 

1,0293655 

1,0306076) 



5 per Cent. 



1.0001330 
1^0002973 
1,0004011 
1,0005348 
1,0006685 
1,0098023 
1,0009361 
1,0010699 
1,001 203':f 
1,0013376 
1,0026770 
l,<k)4(n82 
1,0053611 
1,0067059 
I,d080525 
1,0094909 
1,0107511 
I,012r03] 
1,01341563 
1,0148125 
1,0161699 
1.0175291 
1,018«932 
1,0202531 

1, 02161 78T 
L022984Q 

1,0243527 
1,0257228 
1,0270949 
1,0284687 
1,0298444 
1,0312219 
1,0326013 
1.0339825 



204j: Covipoilnd Jater^^ 

Case 1. Wheiv Pi T, and R arc giveni to find A. 
* Theorem LpxHs A. 

By th& foregoing tables/thiis:- Multiply the principal by 
the tabular number for the gi^n time and rate; and the pro- 
duct will be the atbai^tfjrfiqiHrodo '; iirA *^ 'T 

If the amount be required for any number of years or days 
that are not in the tables^ then ob serve t his rale. Divide the 
given number of years ot days intd such numbers as are injihe 
table; then multiply 'the amounts answering to eacii, {nto 
each! other, continuaHy,! and thej product |)y i^e prinpipal^ 
vrhiqh will be Ihe amourit requirect j 

(!) What will 246/. 105. amount to In 7 ye^rs, at 5 per c^t. 
per annum ? , . . i 

(2) What will 500/. amount to iq Sayeafsfand 30.days^ at 

4f per cent. ? ' ■ i \ .\ - 

(3) What is the amount of 523/. ib 5 ye^rsiand 194 (Jaiys, at 

5 per cent. ? ' . ! , . 

Case^. Whien A^ R, and T are ^iiven^ to niid P. : ' 

.A . . I 'I -'^ 

Theokem2. K^ *. . ! . 

By the foregoing tables, thus: Divide the amount H)JF*the 
tabular niunber for the given time a^d rate,' and the (|uottent 
will be the principal required. /t i 



I'-. 



EXAMPLE?. • ! • • V I 
(4) What principal, oi[ sum of nfioQ^, mQst be put' out to 



* 'The most convenient way of giving'\be 'fourTheortmt io 
Compound Interest h by Logarithm's, as fallows ; * ; * 

1. #xlog.r+log.p=log.A- .1 !• t 

'2. log.fl— '/xlog.rsslog.P.^ ' \ . j • 

log.a-iog.p. ; - ' • ! 

3. =T. 

log. r. 
log.o — logp. 
4. — -*• =log. R. 



Compomd Interest 2QS: 

^. r : : raise Ik stock 6f 243/. as,fd. in 4 yean, iJtfS' per cent^ 
per annum ? ^ '^* - 

(5) yiThat pbuicipa), hefiog pot to> int^pestr will riMnoiiii^ K| 

34d/. 175. in 7 years, at 5 per ceiifc. per ettlMini? 

(6) What principal, being put to interest for 30 years at 44 

. per ceut. per ann. will aKpouni, tp. 1 37 2L 1 3 J. .2 J. } , 
(7) 'What prind{)al;'b6ing put (o interest for 5 "years and 194 
/ . . . days, ']wiUiainpiipV<t«;^M^//7^ al> arr^per. oent. per 

' annum ? :•••».. .i 

Case 3. Wheto ,g,' A,^ ani^ ai«e givelij td fin^ TJ ' ^ 

I / -: : *• . ./ . ' /-Wlikh.bef|[>g dontinnaliy divided/ 

Theorem 3 ^;=;J?«.' ^^ *''^^*^ nothing remains, the ^ 
,,..,. P. )*a. . ? I number of those divisions 'will be 

; X<5qttal toT, tbe time. ' ■ ' 

■ By the foregoing talile^; tMis : Divide the amoiint by the 
princfipal, and the qudtient will be the amount of 1/. at the 
giTeii*):ate, #hich will be found under the rate^ eyen with the 
time required, > 

EXAMPLES. 

(8) In whkt time will 246/. 10$. amount to 346/. 175. at 5 

per cent, per' annum ? 
|9) In what time will 530/. amount to 1872/. 135. 2(/.,at 4f 

per cent, per annum ? 
(10) In what time will 510/, amount to 685/. I^d. at 5 per 

cent, per annum ? 

Qcue 4. When A, P, and T are given, to find R. . 

i Which being extracted by the 
rules of Retraction (the timt 
given to the question showing the 
power) will give the rate. 

By. the foregoing tables, thus: Proceed as with the last, 
and even with the given time is under the rate required* 



EXAMPLES. 

(11) At what rate per cent, will 246/. lO^, amount to 346/, 
175. in 7 years? 
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(12) At fthM nk6 pter cenl. %ill 500/. moonl to 18721. > 

I Ss. 2d, in 30 years ? 
((5) At vrfiflii fftte will 5^3i. anMont to 6iSL litL id 5 yeift 

ftiiilJ§5 days? ■ 

LXVIII. ANNUltlES, t>ENS10NS, in AftftfiARS. 

HME U i^|>rf«eiite^ Ihe MMftuvTy, p«tiMiv or /esfly ren^ 
A, R, {%nd T, as before. 

The 3d Table sh >ws the amount of 1/. annuity for any 

naniber of yearn, umlef 3I» aa Jii 34> rA, 4^ •fuad A per cent. 

and is thus constructed : 1 ake the first year's amount, which 

% lb U., aiuUi|>ly by ^0at^l£B:a»il£aAr2llyear'$ amount; which 

aUo multiply by \fi^^ltsS,\^*25ai$d year's afftoant. 

The 4>ih Table shewi the present Worth of R due at any 
number of year8#.to olmnience uodlfr 31, rebate at 3, 34, 
4, 4|,and 5 per cetit. ami i& aii\de thus: I -.£.1,05 as 953581 
first year's present worth, and •9i$238}-rl^a»9070V295aK 
2(1 year'% and ,90709-^ l,Q5ta,8QSS37a» th« third ycat'a 
present worthy ^c. 



i; 



( . 



'» ♦ » A » . '- . 



.) 



• ». . 






,' • •' X 



^ 



C^npound IfiteruL 



HSJ 



TABLE UL 



The Amount of One Pound per AmHim> or Annoky, for 

Vears. 



^ 



^ 
r 



s 



3 pei Cettt. 



1 
2 
3 
4 
ft 
6 
7 



diperCem. 



4J836'i70 
5^09^13^58 
6i4694099 
7,6624^22 
8^923360 



1,0000004 1,0000000 1,0000000 
2,0300000| 2»O350000 2^0400000 
3,0909000 a,}06!22S0 ^ 3,1219000 
4,2149429 ' 4,24(M640 
5,8623^59 i 5^4707097 
6,5501 5^'i 6,6329755 
7,7794075 7,8983943 
9>0516866r 9^2143263 
9|I0,IS^I0GI]UH3684958 10^271753 
^0 11,4638793 11,73139131 12; 
1 1 12,8077967 13»14]99>I9 13,48635'14 
Il2 14,1920296 14,6019616115/^2580(55 
^3 15,6177904 16,1130303 16^6262397 
11417.0863241 1747<»864l 8^2919 1 12 
i5 18'5099139l9» 

6 20,1568813 20,9n02D7|71 ,824531 

7 21,7614877 22,7050158 33,6975124 

8 23,4144364 24»4996912 25^6454 

9 25,1 1686^4 26;367 1805 '17, i 

2M703745 38,2796818 29, 

1 28f6764867 30,2694707 31,9692017(33 
3 SO»5367803 32,3289022 34,24796198(36 
3 39)4528887 844604137 36, 
M B4.«I64703 36MS5282 39,0826041 
25 36,4592643 36,9498667 41,6459063 
^6 38,6530402 41,313101 7 44,3117440 
l7{ilO,70963B5 43,75W6r>2 47. 



4 per Cent. 



0261071|12,2882094 
1^^411788 
|l 5*46403 1 9 
17,!59»I33 
i 8,9321 094)il 9, 
29568D9l9H>,0235a7^2O,784054.% 2 



29 «5»2I8850a 48,9167903 52,9662863 
3Dh7,5754157f5l,6226773|56.0849277 



28 424)3092k2S 46^2906273 <9,9tf75830 53,9933332 58,4025828 



4| per Ceot. 



1,0000600 
2,0450000 

3,ra703ib'o 

4,278191 1 
5,4707097 
6,7168917 
7.0191518 
9,3800136 
m8021142 



1 22,7193367 23 

B4,74r7069 25,8403664 

12d 26,8550837 28,13f3841 

6712294 29,0635625 30,5^1^039 

7780786)31,3714228 i&M^Si7, 

.7831368.^5,71^518 

,503377dae,50«2]44 

6178886(38,9370299 41,430465) 

41,6891963 44,6019989 



44,565210) 



0842144 60,7113236 



57,4230332 



5 per Cettt. 



1,0000000 

2,0560000 

3,I52SOOO 

43101.250 

5,525631-2 

6,00191^ 

8,1420084 

9>6493643 

l]y026787l 

12,5771925 

14,2067871 

15,9171265 

17,7129828 

,5986320 

1,5785636 

,6574918 



47,7270988 



4r,5706446 51,1 134538 



54,66^1265 



^,3227119 



f6l/K)7O607|56,458847l5 
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TABL^IV. 

• • • • • 

ThTB Present Worth of one Pound for Years, 



• 


r 




. - 


-„ — - 





s 


3 per Cettt. 


9i per Ceot. 


4 per Ceiit. 


4| per Cent. 


5 per Ceift. 


"T 


,97087^ 


,9661836 


,9615385 


,9569378 


,9523809 


2 


,9425959 


,9331507 


,9245562 


,9157299 


,9070295 


3 


,9151417 


,9019427 


^889964 


,»762966 


,8638376 


4 


,8884870 


,8714422 


,8548042 


,8385613 


,8227026 


5 


,8626088 


,8419732 


3219271 


,8024511 


,7815262 


6 


,8374843 


,8135006 


,7903145 


,7678967 


,7463154 


7 


,8130915 


,7859910 


,7599178 


,7348285 


,7106818 


8 


,7894092 


,7594116 


,7306902 


,7031851 


,6768394 


9 


,7664167 


,7337310 


,7025867 


,6729044 


,6446089 


10 


,7440939 


,7809183 


,6755642 


,6439277 


4>139133 


11 


,7224213 


,6849457 


,6495809 


,6161988 


^5846703 


12 


,7013799 


,6617833 


,6245971 


,5896639 


,5568374 


13 


,68t9513 


,6394041 


,6005741 


,5642716 


,5303214 


14 


,6611178 


.6177818 


,5774751 


,6399729 


,5050679 


15 


,6418619 


,596ti906 


,5552645 


,f 167204 


,48^0171 


16 


,6231669 


,6767059 


,5339082 


,4944693 


,4581115 


17 


,6050164 


,7572038 


,5133733 


,4731764 


,4362967 


18 


,5873846 


,5383611 


,4936281 


,4528004 


»4155207 


19 


,5702960 


,5201577 . 


^4746424 


,4333018 


,3957340 


20 


,5536758 


,5025659 


,4563870 


,4146429 


,3768895 


21 


,5375493 


,4855709 


,4388336 


,3967874 


,3489424 


22 


,5218925 


,4691506 


,4219554 


,3797009 


,3418479 


23 


,5066917 


,4532856 


,4057263 


,3633501 


,3255713 


24 


,4919337 


^4379571 


.3901215 


»347703& 


3I006S9 


25 


,4776056 


,4231470 


,3751168 


,3327306 


,2953028 


26 


,4636947 


,4088378 


,3606892 


,3184025 


,2812407 


27 


.,4501891 


,3950123 


,3468166 


,3046914 


,267^483 


28 


,4370768 


,3816543 


,3334775 


,2915707. 


,2550936 


29 


,4243464 


,3687482 


,3206514 


,2790150 


,2429463 


30 


,4119868 


,3562784 


,3083187 


,8670000 


i2315775 



Compound Tnteresf. i20d 

0Mc5. When CJ, T, and R are given, to find A. • 

Theorem^. pt=4.? . . 

Py Table III. thus : Multiply «he annuity by the t^ktnilar 
Bumber for the given time and rate, and the product will be 
the amount required. ' 

EXAMPLES, 

(H) What will an annuity of 70/. per annum (payable 
yearly) amount to in 4 years, at 4 per cent, per 
annum? 

(15) If a salary of 100/. per annum, to be paid yearly^ bi 

forborne 6 years, or unpaid, at 5 per cent, per auaum, 
what is the amount? ' . . . ' ^ 

(16) A minor of 14 had sin annuity left* hrni- of 702: a-year, 

the proceed of which, by will, was to be p]jit out^ bptb 

principal and interest, yearly, as it fell uue,^ at 5 per 

cent, till he- ahould.attain to,21 y^arisof age; the 

utmost improveittent beings made of this part of hia 

fortune^ what had he then tp receive? *. ' . V 

[i1) If an ieinnuity of 30/. per i(niaum> pajabli^ yearly^ Vi 

V ' , Qmitted to be paid for 30 yi^rs^ jat. Hppf tf^n^ >«^ » 

. . the amount? , t '^'[^rr 

... . 

Case 6. When A, X and R are gi7en> to find JJt/j: ^. /. m 

Thborbm 6, .-^ — r*t=J3% '^ 
r— 1 

. r » «• a. ' • ' ■ \ 

, Py Table ^f . tbu9 1 Di?ide.tbeMnQiiBt gty«D by Ite tabular 
number for the given time and rate, and the qiK^tmt will b« 
•Jboanouity reqtfixei. t.r ! j . ..m ti im ;. •; ; ) 

EXAMPLES. . .. . / 

(18) What p^tfejon,' bein^ fprbome 6 years, at 5 percent 

will amoutitrto680/. J«.*9{rf.,62f88? , ' » 

(19) What annuity will amount to 536/. 7». 5 }c/. ,45^84 in 7 
^ .years^ at 3 per, ce^tj^ r-,- y'f 1 / -^ ' . . ' M 

(20) If the payment of aii annuity, forborne for 30 years, 

amDunt^to 1^48/. ISi. 7^. ift^|^erteilt.'il4i»t is tt» 



210 Comptmnd Interest. ! 

Case 1. When U^ A, and B are given> to find T. 

'ar-4-a— a f Which proceed with as in 

Theorem 7. — ^^ =fc. -^Theorem the 3d, which will 

«* (give T, the time. 

By Table lit. thus: Divide the amount by the annuity, and 
the quotient will 'be the amount of \L at the given rate, 
which will be found under the said rate 'even with the time 
lequired. 

EXAMPLES. 

(21) In wliat time will a salary of 100/. per annum amount 

to 680/. 3«. ^\d, at 5 per cent. ? 
(32) In what time will an annuity of 70/* amount to 5561 

75. J(f. ,45984 at 3 per cent.? 
1(25) In what time will io/. per annum amount to 1546/. 

13^ Hd, ,46X^64 at S^ per cent.) 

Cote 8. When A, U, and T are gittn, lo find S. 

-_ J ur «— «4m 

This being a vefy high e^^titifn, it requires tli6 Msistaoce 
©f Algebra to deterinine It by the .Thedt'erti. 
' By* TteWe Hi Atrs ! Pfocccd fts* in the h^ Rul^, which 
will give the annuity that \L will* purchase fbt* the given 
time, which will stand even with the said time, and under Uie 
rate required. 

EXAMPLES. 

(24) At what rate per cent, per annum would a salary of 

l<^/« t>6r annum amount to 6^6/4 3i. 9^/. ,628f8 in 6 
3raan^ . • 

(25) At what rate per cent, per aniium will an amiuify of 

70/. per annum amount to 5^QU ?«• 5}(i. ,45984 in 7 
years? 
(20) At what rate per cent, per annum will a salary of 30li 
per annum amount to 1548Z. ]$«• 7|(i. ,0264 in 30 
years \ 

LXIX. PRESENT WORTft of ANNUITIES, he. 

THE. 1^^ Table shpwitha preeent ii*t>rth ti \l. annuity 
for any number of years under 31» at 3, 3t> ^/>iv «k1 5 per 
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«€Bt and 18 made thus: difide I by lfl5s:,952SS, tbe pre- 
sent worth for tbe first year, which -^1,05 =,90703 added to 
the first year's present worth, s 1,85941, the second year's 
present worth: again ,907054-1*05, and the quotient added 
lo ],85948s=2,72324s third year's present worth, at 5 per 
cent., &c* 

The 6th Table shows the annaity which l/. will purchase 
for any number of years ander 31, at 3, 3^, 4, 4^, and 5 per 
cent, and is consiracted by finding the present worth of 1/. 
.per amnnn hi the fifth Table, at the assigned rate and time : 
and dividing unity or 1 thereby, the quotient will be the 
annuity that 1/* will peithase at the sane rate for the feame 
time. 



I 

^ 
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aHmif^und Interest 



TABLE V. 



The present Worth of One Pound per Annura, or Annuity; 

fop Ye»rs. 



e 
8 



I 

*2 

.3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

Ue 

19 
20 
21 

22 
23 
24 
25 
26 
27 
28 
29 
30 



3 per Cent. 



0^708738 

I »9 124697 

2,82861 14 

3,7170984 

4,5797072 

5,4171914 

6,2302829 

7,0196922 

7.7861039 

8,5302028 

9,5256241 

9,9540040 

10,6349553 

11,2960734 

11,9379351 

12«5611020 

18,1661885 

13,7535131 

14,3237991 

14,8774748 

15,4150241 

15,9369166 

16,4436084 

16,9355421 

17,4131477 

17,8768420 

18,3270315 

18,7641082 

19,8184546 

19,6004413 



3^ per Cent 



0,9661836 

1,8996943 

2,8016370 

-3,6730792 

4,5150524 

5,3285530 

6,1145439 

6,8739555 

7,6076865 

8,3169053 

9/)0l5510 

9,6638843 

10,8027585 

10,9205203 

11,5174109 

12,0941168 

12,6513206 

13,1896817 

13,7098374 

14,2124033 

14,6979742 

15,1671248 

15,6204105 

16,0583676 

16,4815146 

16,3903503 

17,2853645 

17,6670188 

18,0357670 

18,3920454 



4jpeiG:Bt. 



^ipeiCeat 



0,9615385 

1,8860947 

2,7750910 

3,6298952 

4,45 U223 

5,2421369 

6,0020547 

6,7327448 

7,4353314 

8,1108955 

8,7604763 

9,3850733 

9,9856478 

10,5631224 

11,1183868 

11,6522949 

12,1656680 

12,6592961 

13,1339385 

13,5903253 

14,0291589 

14,4511142 

14,8568405 

15 2469619 

15,6220787 

15,9827678 

16,3295844 

16,6630618 

16,9837132 

17,2920318 



0,9569378 
1,872667B 
2,7489644 
3,5875257 
4,3899767 
5,1 578725 

5,8927009 

6,5958861 

7,2687905 

7,9127182 

8,3289169 

9,1185806 

9.6828534 

10,2228253 

10,7395457 

11,2340151 

11,7071914 

12,1599918 

12,5939936 

13,0099365 

13,4047239 

13,7844248 

14,1477749 

14,4954784 

14,8220089 

15,1466115 

15,4513018 

15,7428735 

16,0218885 

16.2888885 



.5 per Cent. 



0,9523809 

1,8594104 

2^232480 

3,54595051 

4,3294767 

5,0756921 

5,7863737 

6,4632128 

7,1078217 

7,7217349 

8,3064142 

8,8632516 

9,8935730 

9,8986409 

10,3796380 

10,8377695 

11,2740622 

1 1,6896669 

12,0853208 

12,4622103 

12,8211527 

13,1630026 

13,4885739 
13,7986418 
14,0939445 
14,8751853 
14,6430336 
14,8981272 
15,1410735 
15,3724510 



X>Qmpomd Interests 



213 



TA9LE VI. 

The Ahnaity which One Poand will purchase for any 

Number of Tears. 



• • 

(a 

w 

"T 


3 per Cent. 


. • ■ 
a^ per Cent. 


4 per Cent. 

> 


» 

Ij per Cent. 


5 per Cent. 


1,0300000 


1,0350000 


h0400000 


1,0450000 


1^0500000 


2 


^226108 


,5264005 


,5301961 


,5339976 


,5378049 


3 


,3535304 


,3569342 


,3603485 


,3637734 


,3672086 


4 


,2690271 


,2722511 


,i?754901 


,2785437 


,2820118 


& 


,2183546 


,2214814 


,2246271 


,2277916 


,2309748 


6 


,1845775 


,1876682 


,1^07619 


,1938784 


,1970175 


7 


,1605064 


,16354^15 


^ ,1606096 


,1697015 


,1728198 


8 


,1424564 


,1454767 


,1485279 


»1616097 


,1547218 


9 


,1264339 


,1314460 


,1344930 ' 


,1375745 


,1406001 


10 


,1172305 


,1202414 


,1232909 


,1263788 


,1295046 


1] 


,1080975 


,1110920 


,rl 141490 


,1172482 


,1203889^ 


12 


,1004621 


,1034840 


,1065512! 


' ,1096662 


,1128254 


13 


,0940295 


,0970616 


,100r437 


,1032754 


,1064558 


14 


/>885263 


,0915707 


,0946690 


,0978203 


,1016240 


15 


,0837666- 


,0868251 


,0899411 


,0931 133 


,0963423 


16 


,0796109 


,0826848 


,0858200 


,0890154 


,0922699 


17 


,0759526 


,0790431 ^ 


,0821985 


,0854176 


,0886991 


18 


,0727087 


,0758168 


.0789933 


,0822369 


,0855462 


19 


,0698 J 39 


,0729403 


,0791386 


,0794073 


,0827450 


20 ,0672157 


,0703611 


,0735818 


,0768761 


,0802426 


21 


,0548718 


,0680366 


;0712801 


,0746006 


,Q779dG\ 


22 


,0627474 


,0659321 


,0691988 


,0725457 


,0759705 


23 


,0608139 


,0640188 


,0673091 


,0706825 


,0741368 


24 


,0590474 


,0622728 


,0655868 


,0689870 


,0724709 


25 


,0574'279 


,0606740 


,0640120 


,0674890 


,0709525 


26 


,0^59383 


,0592054 


,0625674 


,06602 ro 


,0695643 


27 


.0^45642 


,0578524 


,0612385 


,0647195 


t0683919 


28 


,0532932 


,0566029 


,0600130 


,0635208 


,0671225 


29 

30 


,0521147 


,0554454 


,0588799 . 


,0624146 


,0660455 


,0510193 1 ,0543713 


,0578301 


,0618903 


,0650614 
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Case 9. When U, R> and T are giren^ to find P. 

Theorem 9. tc— — : 'f^r— lisP. 

r 

By Table V. thut: mntti^y the tabular traaabcr fer the 
given time and rate by the anaeity^ fee. the product will be 
the present worth required. 

EXAMPLES. 

r 

(27) What is the present worth of an annuity of 50/. per 

annum, to continue 8 years, at 5 per cent. ^ 

(28) What is the present worth of an annuity or yearly rent 

of 60/. to continue 6 years at 4 per cent.? 

(29) Whait is the present worth of a pension «of 1000/, per 

annum, for 21 yeaa» at ^ per cent? 

Case 10. When P, T, and R are given, to find U. 



THEO»Bli 10. f ^l ^ Tr aeU. 

r*— 1 



By Table V. thus: divide the present worth by the tabular 
number for the given time and rate ; and the quotient will be 
the aonuitv required. 

Or by I'able VI. thus: multiply the tabular number (for 
the given rate and time) by the present worth ; and the pro* 
duct will be the annuity. 



EXAMPLEa 



(SO) If the present worth of 323/. 3s. ^}rf. were required for 
a pension of 8 years to come, at 5 per cent^ what was 
the pension? 

(31) What annuity or yearly rent may be purchased for 

314/.. 10s. 6id. at 4 per cent, for 6 years? 

(32) Suppose the present worth of a pension for 21 years, at 

4i per cent, were 13404/. 149. S^d. what was the 
pension ? 



Compound Mereit. 31 !► ' 

CajMi IK Wheo U, P, tnd R are giTQQ, to 6nd T. 

t^ r Which proceed with as 

Theorem 11, = ssR*. <in Theorem 3: it will 

p+u-pr (gifcT. 

By Table V. thu&: divide the pveseat worth by thoamimityi 
and the quotient will be the amount of 1/. at the eiven rate> 
which will be found uuider the said rate^ even with the time 
required.. 

EXAMPLES. 

(3S) How long may onf liave a lease of 501. yearly rent for 
5231. 3s. 2id, allowing 5 per cent, to the purchaser? 

(34) If an annuity of 60L be purchased for 314/. lOf. Q^d. 

at 4 per cent, what time ought it to continue ? 

(35) I demand what time a lease of 1000/. may be purchased 

lor, when the present wertii of 1S4042. 14f. JSJcf. is 
made at 4} per cent* 

Cate 12i When U, P, and T are given, t* fiad R. 

Thsorem 12. — =s~J^.+iJ/.-U/.+l. 

P P 

This being a very high equatiocu requires the assistance of 
Algebra to determine B. 

By Table V. prqceed as in 'the last Rale; and the ^otient 
will be the afnount of 1 L annwty for. the given time, over 
which will be the vate reqyired. 

« 

EXAMPLES. 

(30) K an annuity of 50/. to conlanoe for 8 yeai«, be pur- 
chased for 325/. 38. 2i(/« what rate of interest has the 
purchaser for his money ? 

(37) Suppose I give 314/. lOs. 6icL for an annuity of 00/. fo- 

conlinue 6 years, at what rale was interest allowed ? 

(38) If an anmiity of. 1000/. to continue 21 years, bo pur- 

chased for 1 3404/. 1 4i. 5id. whfli. rate of interest is the 
purchaser allowed for his money ? 
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Gmip&iAid Inier^ 



Thus, Theo. 15. 
r 



Thus A=^P. 
^ Mi 



LXX. ANNUITIES, LEASES, &c. UkeiimltE^- 

VERSION, - * 

' To find the preiient Wortb of Amiiilt^ &c» In BeveisicB. 

RULE. 

i. Find the present wofth of the an. 
.' nuity, &c. at the given rate, and 

for the time of its continuance, by 

Theorem 9. 
2. Change P into A; and find what 

principal being put to interest will 

amount to P, at the s^me rate and 
' time to come before the annuity 

Commences, by Theorem 2, which 
. will gite the present worth of the 

annuity. 

' ByrrabiiB V. thus: find 'the present valne-of ll. per annum, 
at the given rate, both for the tirois^ being, and alto for that 
and the time in reversion added together; then subtract the 
time in being ffom the other,. and maltiply the rcTmaiftder by 
the annuity : the product will be the present worth required. 

EXAMPLES. 

(89) What is the present worth Df a reversion of a lease of 
80/. per annum, to continue 6 years, but not to com- 
mence till the ^nd of 2 years, allowing 5 per cent, to 
the purchaser ? ~ ' 

(iO) What ought a person to give down in ready money 
for the reversion of lOOW. a^year, to oontinn©:120 
years, on a lea^e which cannot commence till 5 years 
are at an end, allowing-.tbe- piicchaser 5 per cent.? 

To find the Yearly lucetme of an Annuity taken in R^ver* 

tion* * 

RULE. ^ Tmborem H* 

U Find the amount of the 

present worth at the given ■ . , i . 
. rate, and for the time before Thus, jj^^s A. . 
the annuity commences, by 
Theorem L i r 



2. Chai^ge A. into P> and find 
what yearly rent, &c. being 
sold, will produce P. at the 
same rate, and for the time 
of itscontinaance, by Theo- 
rem 10. 



Rebate or Discount 21 

Theorem 15. 






By Table V. thus: proceed as in the last rule, and dir ide 
the present worth by the remainder: the quotient will be th« 
annuity required. 

EXAMPLES. 

(41) What annuity, to be entered upon two years hence, 

and then to continue 6 years, may be purchased for 
S68L 6s, Id. ready money, allowing 5 per cent, to the 
purchaser? 

(42) Suppose the present worth of a lease of an estate bo 

8132/. 145. Sd, taken in reversion for 20 years, but Bot 
to commence till the end of 5 years, allowing 5 per 
cent, to the purchaser : what is the yearly rent ? 



LXXI. REBATE or DISCOUNT. 
Here S represents the sum to be purchased. 

m 

When S, T, and R are given, to find P. 

si 
Theorem 16. — =:P. 

By the 4th table, thus: Multiply the tabular number for 
the given time and rate, l>y the sura to be purchased; the 
^ product will be the present worth. 

EXAMPLES. 

-(43) What is the present worth of 150/. payable 4 years 

hence, at 5 per cent. } 
(44) What is the prtseiit worth of 743/. 4*. 9c/. payable $ 

years hence, at 4 per cent. ? 

When P, T, and R' are given, (o find S. 

Theorem \7,pxr*=sfS, 

L 



418 . Itebdte dr Discount 

. By Table iV. thus: Divide the present worth by the \al>a- 
l^t number (or the given time &nd rate ; ahd the quotient will 
be the suth to be ptit-chased. 

EXAMPLES. 

(45) If 123Z. 8«. ltd. be received for a debt payable 4 years 

hence, and an allowance of 5 per cent to the dehter 
for the present payment, what was the debt ^ 

(46) If a sum of money, due 6 years hence, produce S87L Is. 

9 id. for the present p^ytnent, rebate being made at 4 
per cent. I demand how much the debt was. 

When S, P, and R are given, to find T. 

^ to * _ / J Which proceed with as in Theo- 

IHEOREM 18. y — r«. I j.gjjj 3^ 

By Table IV. thus : Divide the principal by the sum to be 
purchased ; and the quotient will be the present worth of 
1/. at the given rate, which will be found under the rate, and 
even with the time required. 

s' 

EXAMPLES. 

(47) A person received 123/. 85. l}rf. for a debt of 150/., re? 

bate being made at 5 per cent. I demand in what time 
the debt was payable. 

(48) The present payment of 587/. 7*. Q^d. is made for a debt 

of 743/. ^s, 9d, rebate at 4 per cent. I demand when 
the debt was payable. 

When S, P, and T are given, to find R. 

t« .^ S ^, (Which proceed with as in Theo- 

Theokk«19.-=R«. J ,^^4^ 

By Table IV. thus : Proceed as in the last rule, and ihe 
quotient will be the present \^'orth of 1/. for the giveii lime, 
which will be found even with the time, and under the rate 
required. 

EXAMPLES. 

(49) The present worth of 150/. payable 4 years hence, is 

123/. 8*. Hd, At what rate per cent, is the rebate 
. made ? . 



(30) Tha sam of 743/. 4«« 9dL is payable in 9 years' Hum, 
. , and %ht present value of that sam is 367/. 7s. O^. 1 

demand at what rate per cent, the rebate inust b« 

made. 

\ 

LXXII. PURCHASING FREEHOLD or^REAL 

ESTATES 

IS to find the present worth of an annuity, &c« to continue 
fer ever. 

When U and R are given, to find !P. 

Theorem ^. -=?. 

r — J 

exampi.es. 

(51) Suppose a freehold estate of 500/. per armani were, to 

be sold ; what is the worth, allowing 5 percent, to the 
buyer? 

(52) What is an estate of 251. per annum, to continue! for 
' ever, worth in present raoiiey, allowing 4f per cent, to 

the buyer? 

When P and U are given, to find R. 

Th£OR£M 21, --i--S5R. 

P 

EXAMPLES. 

(53) Suppose one gave 10,000/. for a freehold estate of 500/. 

per annum, what rate per cent, has the purchaser for 
his money ? • 

(54) If an estate of 25/. per annum\be bought for 555/. II«. 

li</.,what is the jrate per cent, > 

When P and R are ^iven, to find U, 
Thbobbm 22. P+r-lssU, 

. EXAMPLES. 

(55) Suppose a person would Jay out J 0000/. oaafreeboM 

estate, and so as to be allowed 5 per cent, for his ' 
money, what must be the almual rent of such aa 
estate i 

L2 



2£0 



Rebate or Discount. 



(56) ff a freehold estate be houghl for 5551, 1 Is. lid, and the 
allowance of 4^ per cent, be ma^Ie to the buycF, what 
is the yearly rent? 



LXXIU* PURCHASING FREEHOLD ESTATES in 

REVERSION. 

To find the worth of a freehold estate in reversion. 



RULE. 

3. Find the worth' of the 
yearly rent, &c. 

2. Change P into A, and find 
what principal being put to 
interest will amount to A, 
at th^ same rate, and ibr 
the tiflfie to come before 
the estate comiuences. 



u 



THiiOREM 23. Thus -=P 

T^ 1 



Thus ^= P. 



EXAMPLE. 

(57) What is an estate of 500/. per annum worth in ready 
money, to continue for ever, but not to commence till 
the end of 4 years, allowing 5 per cent, to the pur- 
chaser? 

To find the yearly rent of an estate taken, in reversion. 



RULE. 

1. Find the amount of the 
worth of the estate at tbe 
given rate, and the time 
before it commences. 

2. Change A into P, and find 
what yearly rent being 
sold will produce P at the 
same rate. 



Theorem 24. pxrssA. 



Prxr—pr^ 

■ - I ■ III! >jti^ 4J, 



EXAMPLE. * 

(58) A freehold estate is sold for 8227/. 1 5. 4f/: which docs 
not commence till the end of 4 yeai-s, the buyer being 
allowed 5 pi^r cent, for his money : 1 desire to know 
tlie veaily income. 



RebOfie or Dlscomrt^ ^'^l 

QVliSTlONS Jhr Exercise, 

* 

(o9) lield of a college 486/. lOs, a-ye^r, on a reserved rent 
of 94/. Money being at 5 per cent, interest; what 
fine ought severally to be paid on a 7, a 14^ and a 21 
.years' -lease ? , - . 

(60) Suppose I would add live years to a running lease of 15 
years to come, the improved rent being 1 S6/. 7^. 6d* 
per annum ; what ought I to pa^' down in ready money 
for this favour, discounting 4 per cent. ? 

(6h) A. has a term of 7 years in an estate of oO/. per annum ; 
B. has a term of 1 4 years, in the same'cstate ; and C. 
has a farther term of 10 years after B. ia t|)e sanm 
estate. What is the present value of the «evieral in- 
terests in the »aid estalo ? ^ 

(62) For a lease of certain profits for 7 years, A» ofi^rsto pay 

150/. gratuity, and 300/. per annum ; B. offers 400/. 
gratuity, and 230/. ptr annum j C. bids 630/. gra- 
tuity, aud 200/. per annum; and D. offers 1800/. 
for the whole purchase, without any yearly rent. 
Query, which is the best offer? and what difference, 
computing at 4 per cent. ? 

(63) Value the lease of a house in tolerable repair, the rent 

54/. Mi, a-year, the ground rent 7 guineas; 3 years 
of it only to come ; the rent payable every 6 months; 
discount per compound interest on this kind of purchase 
at 10/. percent. 

(64) A fine for a lease of a tenement is settled at 153/. under 

a reserved rent of 16/1 a-year. Now the tenant cannot 
conveniently pay more than 50/.; but for ihe 6 years 
to come of the term, is willing rather to pay an ade- 
quate rent, computing 10/. per cent, per compound 
interest. What ought that rent to be ? 

(63) Another lease for 7 years is agreed for at 250/. Fine, 
on the old rent 44/. a-year; but considering the 
contractor desires to reduce the rent to 20/. a-3'ear, 
and pay a proper fine,, computing as before, after the 
rate of iO/. a-year; to what must the fine be ad- 
vanced ? 

(66) A son, previous to his marriage, is inclined to have 
50/. a«year freehold settled on his family; and to 
have inimediate possession of it, olfers his father, in 
lieu, an annuity for bis life, valued at 12 years' 
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purchase^ discounting at 4 per cent* thereon : ivkereaa 
he is content the ests^te should be valued at a dis- 
coiiHt of 3 per cent, and consequently will be worth 
33) years' purchase. Pray what had the father for 
his life ? 
(67) A gentleman took a college lease of 237/. a-yean for 21 
'years, and paid the full fine : the rent reserred was 
10/. a- year; but when 4 years were elapsed> against 
his marriage, he renewed the lease, and filled up the 
21 years. In 14 years after that, his wife dying, he 
again renewed it in favour of his daughter, then 7 
years of age; and by the time she was IQ, it was a 
third time renewed in order to her settlement. The 
question is, what money the society must have re- 
ceived from this family from first to last, allowing ^/« 
a*year discount on the fines. 
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PART IV. 



LXXIV. MENSURATION. 
GEOMETRICAL DEFiNiTiGNe; 

Geometry contains the nature an<i properties of linesi 
angles,. surfaces^ and solitls. 

A point is that which has no parts nqr magnitude, 

A. line is length couceiyed witliout breadth. 

An angle is the mutual inclination of two lines which' 
meet. 

When a straight line, as CD (Fig. 4.), gtanding upon 
another, A B, makes the angles, ADC, ^nd CDB, on each 
side equal to one another, each of these equal angles is called 
a right angle, and the dotted line, C D, is said to be perpendi- 
cular to the line A B. 

An angle is commonly expressed by three letters ; that 
placed at the angular point being always wrote in the middle^ 
as A DC (Fig. 4-,) denotes the angle b. 

An obtuse angle is that which is greater than a right angle, 

a§CAB(Fig.3.). ' 

An acute anglp is that wjiich is less than a right angle, as 

DCB(Fig.40. " , '^ '^ 

Parallel lines are those of \<'hich every point of the pne is 

at the same distance from the other, as the lines A B and 

C D (Fig. 2.). 



221 Geometrical Defimtiom. 

• 

A wperficiev or urface^ is an extenaaa of two dimenaiQiis, 
▼12. length -and breadth. 

A plane, or plane tnperficieSy is that with which a right line 
may eveiy way coincioe. 

A plane superficies receives several denominationsiy accordmg 
to the namber and potttiona d the lines by whkdii it is ter- 
minated ; as follow : 

r 

Fig. 1. A sqv^re is a right-angled eqailatoral paralJelogram, 
whose four sides are equal, and its angles all right 
ones. 

A quadrangle is a figure made by four straight lines. 
Fi^ 2. A parallelogram is a quadrangle whose opposite ^es 
are parallel. 

An oblong; or rectangle, is longer than broad ; hoi its op' 
posite sides are equal, and all its angles right ones. 

A rhombus, or diamond figure^ is a parallelogram whose sides 
are all equal, but its angles are not right angles. 
Fig. 3. A rhomboides is an oblique-angled parallelogram, 
whose opposite sides and angles only are equal. 

A triangle is a space included by three lines, and of conse- 
quence has three angles; for every rectilineal p]$ii|e figure 
nas as many angles as sides. 

A right-angled triangle is that which has one right«angle, 
as Fig. in page 174s 
Fig. 4. An equilateral triangle is that whose three sides are 
all equal to «acb other. 

An isosceles triangle is that which has only two of its sides 
equal to one another. 

A scalene triangle is that which has all its sides un- 
equal. 

An obtuse-angled triangle is that which has an obtuse 
angle. 

An acute-angled triangle is that which has every angle 
acute. 
Fig. 5» A trapezium is a quadrangle, whose opposite sides are 
not parallel. 

All right-lined figures, having more than four sides, are 
called polygons, and receive their names from the num- 
ber of their sides or angles. 
Fig. 6. Having five sides or angles, is called a pentagon. 

A regular polygon is a figure with equal sides and equal 
angles. . 



'■--.' .' " ' ^' 
Pig. 7. A circle is a plane fi^te- bounded by. a curve line 

laljed the circtimference, evefy pai't whereof is equally ' 

distant from a point within, calfcd the centre. 
A diameter, A B, of a circle, is a right line drawn 

through the centre, and terminated by tire cirqann- 

f^rence. 
The isem I -diameter, A C, rs called the radius. 
A semi-circle is a figure coiuained under a diameter, and 

that part of the circumference of a circle cut off by 

that diaHaeter, as the Ifrie AB divides the circle into 

two semi-circles. 
Fig, 8. A segment is any part of a circle terminated by an 

arc, A UB^ cut off by the line A B, called the chord. 
Fig.' 9. A sector of a circle^ is u part contained betweei* two 

right lines or semi-diameters, and the intercepted arc of 

the circumference. ^ . j 

Fig. 10. Represents the front of an arch built with stones of 

equal' length, and is a segment of a sector. 
The hollow side, AB, of a curve, is called concave, and the 

raised side, C D, convex. 
Fig. 1 L. An ellipsis, or oval, is a figure bounded by a regular 

curve line, reluming into itself, but its two axes cutting 

«ach other ia the centre ; one of which is longer, (.called 

the transverse axis) than the other (called the conjugate 

axis). 
A solid is that wlvich hath lengthy breadth, and thickness. 
Fig. 12. A cube is a solid bounded by six equal scjuares. 
Fig. 13. A prism< is a solid whoie sides are parallelograms, 

and wbose two ends are parallel to each otlier. 
Fig. l-t. A cylinder is a round solid, like the nilling-stone of 

a bowl ing-greeDj, whose two ends are equal and paralleL 

circles. 
Fig. 15. A pyramid is a solid, whose base is a polygon, or 

right-lined figure, and who^e sid^s^ or triahglejf, meet 

in a pointy C, c^led the vertex. • ' . .t - ».. ,. •/ . 
Fig. 16. A Cone is a round pyramid, -oit pyramid' hiring a 

cii'cufar ba.se, in form like a sugar-loaf. 
Fig. 17. 18. A frustum of a pyramid or cone is that pkrt 

which retnains, when any part next tlVe vertex t^ tufe 

<vff by a plane pataltei to the ba&e. j .„ 

Cig. 19. A wedge is a solid, having a HM^^sigalar base, D.Bi. 

and two of the opposite sidea ending; in an acies or ^pt^, 
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Fig. W. A pATilfon is a solid contained under fire planes ; 
the base is a rectangle or oblong, and the fbor sides ter- 
minate in a ridge, £ F, parallel to a side of the base, AB, 
or C D, but unequal to it. 

Fig. 21. A prismoid is a solid contained under six planes; 
the bases, or ends, are parallel rectangles, and the four 
sides are quadrangles. 

Fig. 22. 'A sphere is a solid -bdiKided by a convex anrfaee, 
every point' of which is equally distant from a pcnnt C» 
within, called the cenlrfe- / 

The axis, or diameter of a sphere, is the right Une A B. 

Fig* 2S. A segment of a sphere is a part cut off by a plane 
A B.- If the plane pass through the centre of the sphere, 
it will cut it equally in two, and each half is called a he« 
misphere. 

Fig. 24. A spheroid is a solid resembling an egg, and is the 
body ^conceived to be generated by the revolution of 
an ellipse about its axis, and is denominated either pro* 
Iftte (oblong) or oblate, according as the revolution is 
made about the transverse axis or its conjugate. 
The axis ^out'which the revolution is made is the fixed 
axis, the other is the revolving axis. 

Fig. 25. A parabolic spindle rs eight-iifteenths of its circom* 
scribing cylinder. 

Fig. 2d. Is thelQiddle frustum of a spheroid. 
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PROBLEM L 

To multiply feet, iacbes, and parts, by feet, inches, and 
parts, which method is termed cross muUipiicatian, but OHNre. 
properly duodecimals. 

RULE. 

4 » 

'Bta the fe«t in the tnul'tiplier under the least denommation 
in the multiplicand, and the rest in order, b«*ginning with the- 
Hiemt diinonl'iv^atton ; dividie each produc^t by 1 2, a^ you go on; 
pt%o« tfbe first remainder under the'multiplying 6gnre^ tod the 
re8( in order, adding each quotient to the next arising prod act. 



in SectlX. ami having fiuished the ni»ltif»lk«ti*m tbeium 
of lUl will be the f>roduct required* 

In general, thus; 

When feet are concerned, the product is of the tame de- 
noniinaiion with the term multiplying feet. 

When feet are not concerned > the name af the product 
vyill be expressed by the sum of the indices of the tvi^o 
factors. 



EXAMPLES. 

(1) Multiply 17 feet, 7 inches, by 6 feet. 

(2) Multiply 47 fe'et, 8 inches^ by 8 fee^ 4 inches, 

(3) Multiply 7 feet, 10 inches, by 8 feet, 6 inches. ^ \ 

(4) Multiply 64 feet, 7 inches, by 4 feet, 8 incites. 

(3) Multiply 12 feet, 8 inches, 9 parts, by d feet, 6 inches^ 
7 parts. 

(6) Multiply 9 feet, 1 1 inches, 6 parts, by 1 1 fee^, 8 inches; 

(7) Multiply 64 ieet, 10 parts, by H f«et, 9 inches. 

(8) Mtthiply 124 feet, 4 inches^ by 42 feet, 9 secoiids. 

(9) Multiply 16 feet, 7 inches, 10 parU, by 6 feet* $ i<ichft, 

7 seconds. /^ ' 

(10) Multiply 474 feet, 6 inches, 6 seceftds, by^ J 86 feet, 

7 inches, 4 second?. 

(11) Multiply 2 1, feet, 1 1', 8*, 6"*. 7"", by 8 feet, tf, 7", 

(12) Multiply 46 feet, 6 in. 8', 4'", by 6 feet, 4 in. 8', 6"'. 



PROBLEM IT. 

To fhid the are^ of a parallelogram, whether it l)e a square, 
a rectangle* a rhombus, or a rhoniboides. 

. RULE. 

Multiply the length by the heightor perpendicolar breath, 
and the product will be the area. 

K the area of a piece of ground in yards^ be divided by 
4840 (the number of square yards in one acre) the qaoUe&i 
will gi?e the number of acre» in the isaid piece. Or^ . 
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. If the. area in links be divided by 100,000 (the ndni- 
ber of* square links in one acre), the quotient will give 
acres. 

That is A B X A Cssthe area. 



Tig. I. 



f 1 • 



■4^ 



Fig. 2. 



Fig. is. 




(0 
(2) 
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. . . • EXAMPLES. 

What 18 the area in acres of a parallelogram whost 
• length is 14*^5 chains^^ and its breadth 9,75 chains? 
What is the area of a ^uare whose side is 245 yards I 
How many sqoare yards of paving are there in a oonrl- 
yard, being in tne form of a rhomibus or rhomboides» 
whose length is 64 feet, 6 inches, and perpendicular 
breadth is 47 feet, 8 inches ? 



••*! 



PROBLEM III. 

Case 1. To find the area of a triangle. 



RULE. 

I. Multiply one of its sid^s by the 
perpendicular l^t fall upon it 
from its opposite angle> and 
haif the product will be the 
area. 

f. Multiply the base by half the 
perpendicular, or perpendicular 
by half the base» and the pro«i 
dact gives the area. 



Fig.. 4, 




Smperjiiml MtasUre. ^ ^9 

That IS, -^^ — = the area. 



EXAMPLES. 

(4) How naany acres are in a triangular fieldi whose bas« is 

28, and perpendicular 20,5 chains } 

(5) A triangular field 738 links long, and 583 in the perpen- 

dicular, brings m \^, a-year.. • What j» it let at per 
acre? 

Case 2. When the three sides of a triangle are giyen, ta 

find the area. 

» 

RULE. 

3. From half the. sum of the thriee sides subtract each 
side severally ; multiply the half ^um and the three re- 
mainders continually together, and the square root of the 
last product will be the areist of the triangle, that is^ 

— ~ — =:«= half the sum of the sides. 

Then fet *— «==«, and *— frsr/, also*—iw^'; .•; *|/ stfg 

=: the area. Note, « =3 AC, 6s8 AB, and csasBC. See the 

kst figore. ' . 

EXAMPLES. 

(6) Suppose I have a fish-pond of a triangular form, whose 

three sides measure 400j 348, and 31 Q. yards; wbat 
quantity of ground does it contain? 

PROBLEM IV. 
To find the area of a trapessium. 

RULE. 

1. Divide it'into triangles, according to the manner Which 
yoa judge most convetiient; then the sutft of the area of those 
triangles, calculated by the last pioblemx will be the area of 
the trapezium ; Or;. 



2. Multiply the snm of the perpendiculars by half the 
diagonal, and the product will give' the area; or multiply the 
sum of the perpendiculars by the diagoaal^ and half tjie pro- 
duct will be the area. 

^, . DE+BF .^ ^ 
That \9, — ^- — X ACss the area. 



Fig. 5. 




Or, 3. Subtract severally each side from half the soin of 
t^ four sities, and the fsi^uare root of the product of the four 
Temainders will be the area required. 

EXAMPLES. 

(7) How many square yards of paving are there in a trape- 

zium, ABCD, whose diagonal, BD, 45 feet, and the 
perpendiculars, A£, equal to 17,25, CF» equal to 14 
feet? 

(8) Suppose the four sides of a trapezium are .15,60^ IS^SO; 

10, and 26 chains: query, the area? 

« 

PROBLEM V. 
To find the area of any regular polygon. 

RULE L 

Let fall a perpendicular from the centre of the figure X9 
one of its sides; then multiply together the perpendicular, 
the side of the figure, and the noniber of its sides, and half the 
product will be tne pea. 

Here the number of sides is 5=:N. 

_ . . ABxCDxn , 
Then it is, —— r ss- th^ area. 



St^ttfiouA itutuf^t 
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EXAMPLE. 

(9) A piece of garden-box lies in. the forni of a regular pen* 
tagon, or figure of five equal sides (as above), each 
48 feet : and from the centre of the figure, C, to the 
middle of one of its $ides, D, it measures 41,57 feet 
nearly : the ^rea of the figure will be tbe contents of 
these fire triangles. Pray what is that? 

KULE. 

Multiply the square of the side of any regular figure by the 
multiplier standing opposite to its name in the following table; 
and the product will be tbe area. 



No. of 
Sides. 


Names. 


Multipliers. 


3 


Trigon or equal A 


0,43301 3 


4 


Tetragon or Square 


1,000000 


5 


Pentagon 


1,720477 


6 


Hexagon 


' 2.598076 


7 


Heptagon 


3,633912 


8 


Octagon 


4,828427 


9 


Nonagon 


6,181824 


10 


Decagon 


7,694259 


11 ' 


Undecagon ^ 


9,365641 


12 


Dodecagon ' 


I1,19|S152 



EXAMPLES. 

-' 

flO) What IS the area pf a hexagon, whose side in S0.> 
(11) What is the area of an octagon^ whose side is 24? 



\ 
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PROBLEM VL 

To find the diameter and circamference of a circle, the ob» 
horn the other. ' ^ , 

RULES. 

1. Multiply the diameter by S,14}6, and the prodaet will 
be the circainCerence. And therefore, 

2. Divide the circumference by 3,1^X6, and the quotient 
will be the diameter. 

3. See Sect. LIIL Case 3. 

EXAMPLES. 

(12); If the diameter of a circle be 7> what is the crrcam-^ 

ference? 
( 1 3) What is the diameter of a circle whose circumference is 

22? 
(H) What is the circumference of the earth, supposing it be^ 

perfectly round> and its diameter be 8000 mllesl 

PJROBLE>ir VIL 
To find the area of a circle. 

RULES. ' 

L Multiply half the circumference by half the diameter^ 
and the product will be the area. Oi', 

2. Multiply the square of the diameter by ,785 i-, and the 
product will be the area. Or, ^ 

sl Multiply the square of the circumference by ^079574^ \ 
and the product will be the area. Or» 

4. Multiply the square of the semi-diametep by 3,1416^ 
and the product will be the area. Or, 

5. Multiply the circumference by the diameter, and a 
fourth part of the proiluct will express theavea., ^ 

*#* j'7854, and 3,1416, are areas of circles whose dia* . 
meters are 1 and 2; and ,079577 is the area of a 
circle whose circumference is 1 ; likewise 452, and ' 
1,273239, are squares of the diameters of circles, 
whose areas, are 355 and i : and 1,12837 is the div 
meter of a circle^ whose ^ea is equal to a sqaarc^ J 
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whose side is 1. For if the diameter be unity, or 1> 
the circumference will be 3,1415926; then per rule L 

2illi^^Xi=,78539816, or rather, ,7854., tt« area. 

Also, if the diameter be 2, the circumference will be 

, , 6,2831853 _ 2 
6,28il855; then per rule I. • ^ "g" ^ 

3,1415926, or rather, 3,1416, the area. Likewi«« 
— -— X 1 -^4=,07 9477, the area, &c. 

Let C = the circumference, and D = the diameter, AB. 

CD, 
Then per rule I. — X —-= the area, 
*^ 2 2 



Fig. 7- 




EXAMPLES. 

(15) How many square feet are in a circle whose circum< 

ference is 6,2832 ? 

(16) What is the area of a circle whose diameter is 12? 

PROBLEM Vin. 
To find the length of any arc of a circlet ABD. 



Fig. 8. 




RULE, 



Multiply together the radius, DC, the number of de* 
grees in the gtyen arc, and the number ,01745329 (b), the 
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(ist^prodttct will be the Itagth of the arc; for, when the 

ntdiiift w la b^l^' the ^circumference is 3,141^9265, &c. 

3 I4-I5Q265 
mA theiefoff, >' ^ ■' s= ,01145320^ or ,01?45S3, nearly 

which is the length of an arc of 1 degree. 

Ifcnce CDx ADBx b= ibe length of the arc, ADB. 

EXAMPLE. 

(17) What is the length of the arc, ABD, Which i> 29,5 de- 
grees, and radius 9 ^ 

PROBLEM IX. 
To find the area of any sector of a circle. 

RULE. 

Multiply the radius by half the a^c of the sector, found by 
the last problem, and the product will be the area, as in the 
whole circle. 

AB 
That is, AC x — = the area, 

«4 



Fig 9. 




EXAMPLE. 

(18) What is the area of a sector, whose radius, CA, is 55, 
and the length of the arc, AB, 59 P 

PROBLEM X. 

To find ibe zrq^ of the $egm«nt of a (fircle, 4DB« whose 
centre 18 £. (6^ Fig. S.) 
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RULE* 

Find the area of the triangle ABC> by Prob. III. and of 
Ihe sector^ ADBCj by the last problem: their difiference, or 
, Bom of these area.^, will be that of the segment^ according as 
it is less or greater than a semi-circle. Or, 

To six times the base AB (see Fig. 8.)> a<)d eight times the 
chord of half the arch AB^ viz. BB ; mttltiply the sum by 
the altitude DE^ divide the product by 15, and the quotient 
wili.iiea^riy give the. area. 
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A TABLE of 4be segmetitft of circles, who«:e area is uoity or 
- I, the diameter being divideii by parallel chord lilies into 
100 equal parts. 



v.s. 

■ 


Segment. 


V.S. 


S^^ment. 


V.S. 


begment. • 


V.S. 


Segmeot. 


1 


,0017 


26 


,2066 


51 


,5127 


76 


,8155 


2 


,0048 


27 


,2178 


52 


,5255 


77 


,8262 


3 


,0087 


28 


,2292 


53 


,5382 


78 


,8369 


4 


,0134 


29 


,2407 


54 


,5509 


79 


,8474 


5 


,0187 


30 


,2523 


55 


,5635 


80 


,8576 


6 


,0245 


31 


,2640 


56 


,5762 


81 


,8677 


7 


,0308 


32 


,2759 


57 


,5888 


82 


,8776 


8 


,0375 


33 


,2878 


58 


,6014 


83 


,8873 


9 


,0446 


34 


,2998 


59 


,614 


84 


,8968 


10 


,052 


35 


,3119 


60 


,6265 


85 


,9059 


11 


,0598 


S6 


,3241 


61 


,6389 


86 


,9149 


12 


,068 


37 


,3364 


62 


,6514 


87 


,9236 


13 


,0764 


38 


,3486 


63 


,6636 


88 


,932 


14 


,0851 


39 


,3611 


64 


,6759 


-89 


,9402 


15 


,0941 


40 


,3735 


63 


,6681 


90 


,948 


16 


,1032 


41 


,3860 


66 


,7002 


91 


,9554 


17 


,1127 


42 


,3986 


67 


,7122 


92 


,0625 


18 


,1224 


43 


,4112 


6S 


,7241 


93 


,9692 


19 


,1323 


44 


,4238 


69 


,756 


94 


,9755 


20 


,1424 


45 


,4365 


70 


,7477 


95 


.9813 


21 


,1526 


46 


,4491 


71 


,7593 


96 


,9866 


22 


,1631 


47 


,4618 


72 


,7708 


97 


,9923 


23 


,1738 


48 


.,4715 


73 


,7822 


98 


,9952 


24 


,1845 


49 


,4873 


74 


,7934 


99 


,9983 


25 


,1955 


50 


,.v 


75 


.8045 


100 


1,0000 
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EXAMPLES. 

(19) Suppose the diameter, FG, of a eirrle to b^ g4 inches, 

and the heJgbt of the Sfginerrt, ED, SOfiiches, what will 
its area be ? 

(20) What is the area of a segment whose arc is a quadrant, 

or contains 90 degrees, and dianaeter 18 feet? 

PROBLEM XL ; 

Tq find the area of a segment of a sector, ABCD, or the 
front of an arch built with stones of eqiiai length. 

RULE. 

IVIultfply half the sum of the bounding arches, AB and CD» 

by the distance, AC, and the product will give the area, 

, AB+CD ,^ ^ . 

That IS, X AC= the area taearly. 
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EXAMPLES. 

(il ) What is the area of the front of an arch built with stoned 
3{ feet long, whose upper and lower bounding arches 
are in length 84- and V2\ respectively? 

(22) What is the area contained between two concentric semi- 
circles, whose diameters are 24 and 15? 

PROBLEM XIL 
To find the area of an ellipsis, or oval. 

RULE. 

Muhiply continually together the two axes, and the num* 
ber ,7854 (b), and the product of these three numbers will ex- 
press the area. 



Thml ij,t>x ABxCDs the area. 
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EXAMPLE. 

{2S) What is the area of ao ellipsis whose greatest diameter it 
24, and the least diameter 18 ? 

OF ARTIFICERS' WORK. 

L Glazi£bs' and Masons' Feat Work is measured by the 

Foot Square. 

. EXAMPLES. 

(1) What is the content of 12 panes of glass, each measuring 

3 feet 10 inches long, €ind 2 feet 8 inches broad ^ 
What will the glazing come to at B{d, per foot? 

(2) There is a bouse with 3 tier of windows, 4 in a tier; the 

height of the first tier is 6 feet 6 inches, the second .){ 
feet, ,and the third 4} feet ; the breadth of each win- 
dow is 3 feet 9 inches. What will the gbaing come to 
at I Qd» per foot ? 

(3) What is the price of a marble slab, whose length is 6^ 

feet, and the breadth 3| feet, at 8*. per foot f 

(4) A looking-glass is 16 inches by 9, and contains a foot of 

glass. What will the contentof the pldte be, that bai 
twice the length, and three times the breadth ? 

IL Painting, Plastckibig, Paving, 6cc. is measured by the 
yard B(]uare, which is 9 square feet. 

RULE. 

Divide the square feet by 9 ; and the quotient will be the 
number of square yards. 



EXAMPLES. . 

(5) What will the paying of a street come to at 6d. per 

yard, the length 'of the street being 176| feet, aad the 
breadth 5Qi feet? , 

(6) What is the content o(. a piece of wainscotting in square 

yards, that is 9^ feet m heigbt^' and 8| feel broid? 
an^ what will it come to at 65. per yard? 

(7) There is a rooin S4' feet round, and 9 feet 6 inches bifib» 

in whfch are three windows, each 6 ieet high, utm 3 
feet 5 inches wide, and the fire-place 4 feet by 4 feet. 
I demand how many yards of paper, half-yard wide, 
will hang it? 

(8) If my coart-yard be 47 feet 7 inches square, and t have 

laid a footway of Parbeck stone 4 feet wide, along one 
side of it, what will paring the rest wHh flints come to 
at 6c?. per yard square? 

(9) A rectangular four-5iided room measures 1294- ^^^^ about, 

and is to be wainscotted at Ss. 6d^ 'per yard square ; 
after the due allowances for girt pf cornice and mem** 
ber, it is 16{ feet high ; the door is seren feet by S| 
feet; the window-shutters, two pair, are 7f feet by 
, 4^ feet; the check-boards round them com« I{ foot 
below the shutters, and are 14 inches in breadth; the 
lining-'boards round the door-way are 16 inches broad; 
the door and window-shutters, being wrought on both 
sides, are reckoned work and half, and paid for »x;(^d*- 
ingly; the chimney 3} feet by 3 feet, not being en- 
closed, is to be deducted from the superficial content 
of the room; and the estimate of the charge is no- 
quired. 

(10) What will the plast^ing of a ceiling, at lO^d, per yard, 

come to, supposing the length 54^ leet, and the breadth 
20 feet? 

(11) Th'ere is a quantity of partitioning that measui^es 34 feet 

8 inches about, and 14^ feet high; but is rendered 
between quarters : the lathing and plastering will be 
8rf."per yard, and the whiting 2d* per yard. What 
will the whole com<^ to? 
Note. — In measuring plastering; tendering between quarters, 
there is commonly a fifth part of the whole area de- 
ducted ; bat when rendering between quarters is 
whited or coloured, there is oomnioiily ai&urth or fifth 
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part added to th^, whole suref^.for ih^ fjpdeas.of quarters 
and braces^ &c, . ./ . 

. , • . • .•''.- t"i ' "!• ' • 

UL Fw>oiWG> PAimT?©Ar*o, 'R<5«3fY!*g?, TViitJC/ ftc. !s mea- 
sured by tbfe sqtt&Tfr of "160'f^eti'-' ' ' -' 

IN these measarements the dimensions are taken by ^ rod. 
of ttxk feet long; anict th«relbr^ the reserlt is iii sq^rc^ of- lOD* 
square feet each. . - ' . 

Hence dlvidir>{; the area Jn^ sqoaite 4eet by IQO^ tJks qtidlient 
will be the number of sq^ceas jG!Q(|u4r«d. . ■ ^jt . .. ' i.. 

EXA\]PLES. 

(12) In 120f feet in length, ^iid 12J feet in height of part i- 
.. tioning^hpwji^ny sqi|»res?.:.< "i^^^ ' ,;: V^-i: '. 

(13) .!W|iat diflerence.is there bet¥««eR;a Qonn^^eetf kmg, 

.arid 20 hr^ad,^>iud jtwa pljie;rs,ij|at tofiasuje 1 4. feel a- 
pieca by 10? and what do all three come Ut, at ^. 5s, 
per square ? « - , . . ' 

(14) Suppose a hou^e of three stories, besides tbe;gr0ond*f!oor, 

were to be floored at SL IQs. per square^, tke h»use 
measures 30^ iftet by 20^ feet,; there are eight fire- 
places, whose niea5urcs are, four of 6 feet by 5|, and 
four of 4 J feet by 4, and. the weJl;hole for the stairs is 
10 feet by 8^; what will the whole cooie to? 

(15) How many oaken planks will floor a room 60^ feet long, 

and 33^ wide, supposing the. plank \o feet long, and 
If wide? 

(16) Suppose a house measures, within the walls,. §4 ft:rt in 

length^ and 36 feet in breadth, and to.be. of a true 
pitch; what will it come to roofnig, at 12«. 6d. the 
square? - ~ 

(17) Suppose I employ a person to tUatch a barn, which is 

70 feet long, and 30 deep; I demand how jmany 
squares are contained in the N^bole; also what it will 
come to at 10^. 8c?,.per squere? . .... 

(18) What will the new ripping au out- house ct>st, that 

measures 32 J feet long> bY.22J broigid* upon.UiP ilar, at 
ids. the square; iher eaves' boards ^Jtrojeetiwg. lO^inches 
on each side? , . . . t 

Note, — In tiling and roofing, it is custom ary« to reckon the 
flat and half of any building within the walls to be 
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the depth or Width of the roof of ihat building when 
the said roof » of a trae pitch, that is, whea the raf- 
tera are | of the bteadth of the baildiDg. ' Bat when 
Iho ilMof is wore or less than ib^ brcw^pttcb« they mea« 
•are irom ooa side la the othfr* , 

IV, BaiPK (layers' Wow is me^mir^ by, the ro4» of 272|> 

square feet, 

THIS work k always Yahied at thel!ate of a brick and a 
balf thick ; and if the thickness of the wall be asore' or les^ 
it must b€ reduced to that thickness by the following 

RUUSS. ' 

1. 14nltid¥ the i^ea of ihe wdl in fiit.%y the naobor of 
halt Micks in tho thickness the watt is of: divide the 
juroduct by 8^d|« mi the ijv^tient will be the content hi 
rods; or, 

f^, j^ultiply the area of the wall by the number of half bricks 
the thickness the wall is of; the product, divided, by S, 
. gives the area in feet, which divide by 272}; the quo- 
tient will be the rods required, 

jVolr.— ^Tbe fraction | in rule 1, or f in rule 2, is rejected in 
favour of the workoien. 

EXAMPLES, 

( 1 9) There is a brick wall 470 feet round, and 91 feet higb^ 

ami three bricks thick* ' How many rods does it con* 
tain? 

(20) A gentleman buill a wall rouod bis garden, which is 

840 feet, and 9 feet high, and 2| bricks thick. How 

ipany rods does it contain, and what will it come to at 

.^ll9s,^d. per rod r 

(31 ) The end wall of a hoose is 24f feet in breadth; and 40 

. feet to the roof; } of which is two bricks thick, f 

more 1^ brick thick, and .the rest I brick thick, tfow 

the ipble rises S8 coarse of bricks (4 of which Msualiv 

I make a foot in depth)| and this is but 4 inches, or half 

I a brick thijukt What will this piece of work come to 

i at 51. !0«. per statute rod? 

: ' M 

I 
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|l> iha^iK ptonh If. 14{> fe«l lim^ aail I iwoM hope just a 
' ymrA fl)fl»wisli% €AC At wiMt disiuico. fnat the edge 
must tUe line beairacli ? 

(2) HaTiDg a rectangular marble sh^ 5S inches by 27, I 
^ wcmlid hasre a foot sqoare cut oflf^ parallel to the sborter 
edjge* I would then have the like quaotity divided from 
t)ie remainder, paraltel to the longer side : and this al- 
lantataly re^caiei lill tbeve^be- mH tile (|uasiti^ of a 
iV0a teftu ^^ha* wrif «ne''vlBieR9ion of vse iKflPMiiflEr 
b#? 

(5) Being about to plant 10584 trees equally distant in row^ 
the length of the grmwe must be six times the breadth. 
How many of the shorter rows will there be ? 

(4) A eomrnea joist h 7 inefoet deep, aitdf 2f^ thic%. I^i I 

want « scaittlmg jtist as br^again, aiid that shall be 
three inches thick. Wliatv^'HfnieiotberdtmensioHtbe? 

(5) I have a square girder, 19 inches by II ; bvrt one quarter 
. of'the tintber in ft (provided it be P inches deep) will 

serve* How broad wf Fl tt be ? 

(^ I havo a wooden trough; that, at (fd. per vard^ cost me 
Ss. 2d, painting wkhtir; the llength of ft was 102 
iQche^ the depth 21 inches; what was its bceadth? 

(7^ Mf plumber has put 2S lb. per fbopt square into a cistern 
74 inches, and twice the thickness of the lead long, 
26 inches broad, and 40 deep -, he ha» put three stays 
within^ across it, >^ieclK»(kep, of the same strength ; 
and reckons 22«. per cwt. for work and material.^: I 
being" a mason, hare; paved him a workshop, 22 feet 
M inches broad, witbr Purbet-k stone, at 7d. per foot, 
and upon the balance I find there is 3s, Od, due to him. 
What was the length- of bis workshop ? 

(9) The rectanguferpowdcrfng trough of a nran ofwar mea- 
SPores- 27 square i%et, rrSf roches ; the depth- is 20 
inches, the breadth 16. Tbe fengfh fs sougbc 

(9y fe ?h''& acres- of 5ta*eH!e rofittsQte^ in wliicb ^e polo h 
l^{'f^t h)ng, bow- many Cheshire acres, where the 
cqjrtomary pole is 6^ yards loi^ I and how many York* 
shire, where* tbe pole inr use is T' yards irr IstrgfK ? 
(l0)'Twould set 55^4 plaiit$' in rows, each 4 feet asunder, 
and the pFatit^ T fiset apart, ih a rectangufer plot of 
ground. WhM land wfH' this take uf) ^ 
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^i 1) The paving of a triangular eouft^ a6 ISdt, pet toot, came 
^ to 100/. the longest of the ihr^tf tiid€£; wa^ ^8 feet^ 

What Ultm vras th« «ui^ of the olhet- two eqdal aidle^T 
(19) Aw ^dem bath WiSih fcxiyftl of a tfkMolsr fbfrt); the suia 

of Whose thfecf equaf stdteft was r2T(b«tr ih€ ane^ <r^ 

the bo«toib if t&{tnted f 

(13) I wookl phtnt 10 acres tof hop grOttild, wAich fAust be 

d(fite either Irr the 8c}tiar«r ordef, a« the itunltmr 4 laatitf^ 
.o»th(^ dic^e", Of in the <}trffittii!fx or^iet; a^ th<f dumber 
' 5^; the thr^ nettreirt bfinds, in b6fh cutes^ mtfst be set 
liti0«l)y just (^ fem asemder. How msiny platits more 
wiH be required for the fait ortfcr than for the firtfy 
inlMrlttiftg th«r foroi of the plot ccr He the *io^ adian- 
takeout for the pfatitatic^ in dth^r case? 

(14) A summeT'^hnuse is a cube of 10 feet in the cTear; the 

eornfce proj«ct« jtisc 15 itfch^s oti a sSde; aitd bdng^ 
of tiAber and' stticco; the" sidesr ai% tf lAches thick, so 
that the whole ffbiit of the roof, fr6nf ovit to out, is 
iSi fett ; this iir hipped from each of the comers to 
the <5ettflre; and berng- truly pedtrtient pifch, it rises f of 
the front, or 3 feet. I would, bf help (5f these di- 

iMnsriofis; measure the slating withduC venrutin^ tiy 
• climb' fof nKW%, and cortipute die cost d^, per square 
foot. 

(15) A triangular baih, 6 fett deep, is exstctly enclosed by 3 

square pai4it6n*;, and rerctanguhr, the sum of whose 
planes together make just 50 poles. The area of A. the 
less is tfp that of B. the middle oHd, as 4^^ to B ; ahd 
Chesomof the area^ of A, and C. the biggest, is to that 
of B". MBj^ to 4'. How many wine hogsheads of water 
wHtthis bath receive ? * 

(16) liiavean orchanl in the form df a quadrangle or tra- 

pezium, Codtainrng 3J acres, which beirig dividferfby 
a diagonal, of line from comer to comer, the' perpendi- 
ctfkir of otie of the triangles is 430 linics, and the other 
560, l*he IeY)gth of the said diagoifalf, or common 
b9i^ 'Of those triangles, is required. 

(11) €i\^ the affea <tf a circular bowling green, that is 16 
poles across the middle, the circumfereilCe being 
s:,\4n tf tltoar the diameter of a circle. 

(fd) The- stWeytfig wheel is so contrived as to tarn jasl 

812 
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twice ID the length of a pole, or 16} feer. What then 

If thediftmeter? 
(19) I woold turf ft roofid plot, meftsaring ISO fetrt aboat, 

md wouht lioow the cbftrge9, at 4d. per yard sqoar^. 
(^0) I want the length of a line, by which ny gardener may 

strike a roand aorangerie, that shall conuin just half 

an acre 0f land. 

(21) Agreed for an oaken curb to a roond well at Sd. per 

square foot; it is exactly 42 inches in diameter, with- 
in the brick work, and the breadth of the curb ia to be 
1 ^ inches. Whftt will it ifome to ? 

(22) It is observed, that the extreme end of the minote-hand 

of a public dial mores just 5 inches in the space of S{ 
minutes, Tbe question is, what is -the length of that 
index? 
{25) A* B» and C join for a grinding stone, 56 inches in di|i- 
meter, ralue 20«« towards which A. paid 7s. B. Ss, and 
C 6$. the waste hole through which the spindle passed 
was 5 « inches square. To what diameter ought the 
stone to be worn, when B* and C» begin severally to 
work with it ? 

(24) I demand whftt difference there is in the area of the 

section of s round tree, 20 inches over, and its in« 
scribed and circumscribed squares. 

(25) Having paved a semicircular alcove with black and 

white marble, at 2s, 4^. per foot, the mason's bill was 
jjist 10/. What then was the arch in front? 
(99) What proportion is .there between the arpent of France, 
which contains 100 square poles of 18 feet each, and 
the English acre, containing ICO square poles of ]6{ 
feet each, considering that the length of the French 
foot is to th6 English as 16 to 15 ? 

(27) In turning a one^orse chaise within a ring of a certain 

diameter, it was observed that the outer wheel made 
two turns, white the inner hiade but one. '"fhe wheels 
were equally high ; and supposing theni 6xed at the 
statutable distance, or 5 feet a&under on the axle-tree, 
pray what was the circumference of tbe track de- 
scribed by the outer wheel ? 

(28) Required the area of a sector (supposing one of the di« 

visions of a wilderness), which, being struck from ft 
centre with a line 30 yards long, makes the sweep or 
circular part OS feet ? 
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(29) If the chord or li^ne drawn tbi^«i^,ithe two ends of the 

above carve be 15 inches shorler thaathe arcb-line^ I 
demaod the fegmept... . . / 

(30) Suppose the ellipse in ^ijtrosvenor^^q^aA'e oieimire 840 
. lipks the longest wayi-and 612 acrow^ withm the rails, 

and if the curb sbEMies be 14 iiK^ti^B tbi^l^ winat ground 
do they inclose^ and what do they fltaod upionl 
iVb4c.-^The^diKniBQaioQ3 of alt^iraalar fignrtsafe in proppr- 
tion to their areafi>. as^tbe squares of their respective 
Mqs, ei contra, . ■. ■ 

(31 ) If a round- pillar, 7 inches oVV> have 4 fe^ of stone, in 
- it, of wha( diameter is the colujnn, of .eiijual length, 

that mea^res ten timea as niiich ^ 

(32) A pipe of ^ inches boriB will be 3 boUrs in running off a 

certain quantity of water. In what time^wiU 4 pipes, 
« esK>h, S inches bore* be in di»cjbargiaag doulbie the 
quaptity? 

(33) SMppo9je a yard. of ropoi 9 iiiobes round, weigh 22 lb. 

what will a fathom of that weigh wbicb measures a 
foot about ?, : 

(34) If 20 feet of iron railing shall weighhalf a toii^ when the 

bars are an inch and quarter square, what will 50 feet 
of ditto come to, at 3i4« per Jb* the bars bei^g but } of 
an inch square? r>. 

(35) A^sack that holds three bushels of corn is 22;^jncbes 
' broad when empty ^ what would the sack contain, 

that, being of the same length, had twice its circum- 
ference, or twice its breadth ? . 
' (30) My pluniber has set me up a cistern; and dis shop-book 
being burnt, he has no means of bringii^ in the 
charge ; and I do not choose to take it down to have 
itF weighed ; but by measure be 6nds it contains 64 
square feet -^^ and that it was ^ of an inch precisely 
An thickness. Lead was then wrought at 21/, per fo- 
ther. Let the accomptaat, from these items, make 
out the poor man's bill« con^dei;iii^, ftictbrr, that 4^ 
oz. i^ the weight of a cubic inch ot lead. • 
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1*<rt9LEM XIII. 
To fiad the idjdity a^ Aciibc, piwn, «r riglit KsfeaAmi 



Fig. 12. 



^^ I.I I ■ ■ I — 



Fig. 13. 


A 

c — — 








/ 


, 1 


/ 



Kg. H. 




RULE. 

MubipJy tfoe area of tha baM into tli« heighl «r tltitiide, 
»iyl tb« j^rodipct wiil Im the loUitf • 

EXAMPLES, 

(1) ^bat if lk« solid coi^tent of a cube^ whose side is 2} 

feet? 
(^) How many ale gallons of water will a cistern hold, whose 
' lengthy breadth, and depth, are 4 feet 9 inches^ 3 feet 
^ inches/ and 2 feet 10 inches ? 
(3) What is the content of a cylinder, whose diameter is 4| 
'' ieet, and 8 feet high ? 
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PROBtJDMXIV. 
To frnd live «<«rrex surface of a pi^t^m, ^r a r%llt :cyiiader. 

A GENliRAl, BUXJE. 

Fiml \ht trea of each iMde and end aeperaitely^ t^aA add 
those areas together, and thdr aum Irtliix} Uk idbcdo aurface 
of any prisgn or body whatever. 



A PARTICULAR RULE. 

Multiply the circumference of the base by the ai9titad« ^ 
one cylinder, and the product will give the convex surface. 

* 

(4) What is the convex surface of a right cyliad^* whoaa 
circumference is \0i feet> and height 1\ feet? 

ntOBLSM XV. 

To find ihe soTidiiy of a pyramid^ or right ccme. 



Fig; 15. 
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RULE. 

MuMpIy \k^ aMa ^ the baiM by 
tttde, tfnd 4he ^totmi wHl bt Uie 



\kk4 papt •€ ibti«ilti<> 



(5) Required the solidrty of a square p^^ramid, each aide of 

whose base i» 12 feet^ and the ekint height 25 feet, 

(6) What is the solid content of a triangular pyramid, whose 

height is 30 feet^ and each aide of its base 5^ ? 
(7 } What is the solidity of a cone, whose base is S-f- feet dia- 
. meter, and altitude 6 feet? 

PROBLEM XVI. 

To find the (X)nvex surface of a pyrartiid or cone (as Fig. 
13 and 16). 

RULE. 

Multiply the perimeter or circumference of the base by the 
slant height or length of the side (AC) and half the product 
will be the area. - 

EXAMPLES. 

(8) What is the surface of a triangular pyramid, including 

the base, the slant height l>eing 20 feet, and each side 
of the base 3f? 

(9) "What is the convex surface bf a ris^t cone, whose base 

is 45 feet in circumference, and slant side is 20 feet in 
length? 

PROBLEM XVII. 

To find the lolidity of a.&ustwaa of a pyramid or cone. 



Fig. 37. / / \ \ Fig. 18. 




Add into one sum the areas of the two ends, and the 
mean proportional between them^ multiply the «ttBi by the 



perpendicular height ; and,| of the product will be the soli- 
dity : that is, if A be the ^r^a oiP the greater end, and a of the 
lessor, and A,the hekfet. . , , ; , . >...,, 

' , Tbei\ A+«-+*v^ Atf'X j4b» the selidit^. >- 

> ■ ■ ' • • , ■ _ 

(l6) How many solid feet ^re iher^ in a tre<B, whose bases 

arejsquares, each^ide of the one being 15 inches, and 

each side of the other 6^ and the length measures along 

the side 24- feet? ' 

(\})i "y^hat Js the extent of a frustum of a cone 00 feet high> 

Ihe diameters of its ends being 20 and 3 feet? 
(12) How many solid feet are there in a conical frustum, the 

circumferences of whose bases are 66 and 56 feet, 

height is 4 feet? 

PROBLEM XVHI. 

To find the convex surf^de of -the frustum of a pyramid or 
rigbt cone, y V - 

RULE. 

Multiply the sum of the perimeters or circumferences of 
the ends by the slant height, and half the product will, be Ihe 
surface required. 

EXAMPLES, 

{is) How many square feet are in the surfaced of a frustum of 
ii square pyramid, wliose slant height i» K) fett, each 
side of the greater basis being 3 feet 4 inches, and 
each side of the less 2 feet 2 inches? ^ 

(14) How many square feet are in the surface of a frustum of 

a cone, whose circumferences of lU ends are 32 and S 
feet, and slant side 7 feet ? , 

(15) If a segment of 6 feet slant height be cut off a cone, 

whose slant height is 30 feet, and the circumference 
of its bas^ 10 feet, -wJiat w\\\ be the surface of the 
fhistttm? 
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PROBl^M XIX; 

To find the loUditjr of a cuneus or wfldge. 



Fig. 19. 




RULE. 

UvAUply the lupea of Ihe base, AVE, er BCF> by half the 
aIliMid4i> DC, of th^ wtdge, and the (^rodqei will give the so- 
lidity. • 

CD* 

Thus, AD X DE X -^ = the solidity; 

EXAMPLE* 

(16) What is the solidity of a wedge, whose base measuKs 
30 feet by 16, and whose height is 12f 

PROBLEM XX. , 
To find the solidity of a pavilion feof. 
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RULE. 

Tci the length of the ndge> add twice the tide of the base 
virhich is parallel to il: multiply the sum by the eihet- side of 
the base, and the product which arises by a sixth part of the 
altitude; and the second product will give the solidity. 
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(17) What is the soliditv of a p^vijj/i^n roof, whose base is 36 
by 20> ridge paraHdl to \!iih greMest side 1 6, and altitude 

12 feel? . . , , , 

PROBLEM XXI. 

To find the solidity of the frustiKn of a square pyramid 
made by a section parallel to the base* 

' RULE. 

To the area of the ends add the product of their sides; 
multiply the sum by a third pwl of the altitude; and the pro- 
duct will give the solidity. 

■ ■ ■ • » — 

EXAMPLE. 

(1&) What is the solidity of the firustuia of a pyramid 60 
feet high, whose ends are 16 and 13 feet square? 

PROBLEM XXIL 

To fittd the sofidity of ^ pnsihoid. * ' 



Fig. 2L 




RULE. 

1V> the afta of tfae endi add the product of the smnt of ikm 
knf tha and breadths^ multiply this sum by a sixth part of the 
altitude; and the product will give the solidity. 

Thus, AB X BC+EF x FG+AB+EFx BC+FGx ^ 

' o 

EXAMPLE. 

(10) Wh»i is Iha lotid caaAcnt of a caaal 304 ket by 20 at 

top, 300 faet 6y 16 at bottom, aad S SmI deep? 
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PROBLEM :sxin. 

To find the surface of a sphere or globe, or 6f any segment 
orsooeofii. 



Pig. 22. 




A GENERAL RULE. 

MaUiply the circumference of the sphere into the diameter 
or height of the part required; and the product will be the 
curre surface; whether it be segment^ zone, hemisphere, or 
the whole sphere. 

Nate^'-^Th^ height of the whole sphere is its diameter. 

PARTICULAR RULES. 

U Find the circumference of a great circle upon the globe, 
by Prob. VI. Rule I. or by multiplying the radius by 6,2832: 
multiply the circumference by the diameter; the product will 
giTe the superfipies.— >0r, 

2. Multiply 3,1416 by the square of the diaiAeter, and the 
product will give the superficies. 



}^i 



EXAMPLES, 

|20) What is the surface of a globe, whose diameter is 7 ? 
What is the surface of a globe, whose semndiameler is 
6 inches ? 

(22) If the diameter, or axis of the earth be 7957} miles, 

what is the whole sur&ce, ' supposing it a perfect 
sphere ? 

(23) What is the superficies of a segment 9 feet high^ cut 

from a globe of 42 feet diameter? 

PROBLEM XXIV. . 

To find the solidity or conteat of a sphere or globe. /Sea 
Fig.toProb.XXUL) / . 



■ V 

Memuratim i^^t vSblkb. 253 



- RULE. 

1 . Find the soperficies by the last Problem ; maltiply the 
superficies by | of the radius, or by |. of the diameter ; and 
the product will be the solidity — Or, 

2. Maltiply the cube of the diameter by ^5236 ; and the 
product will give the solidity ; that is^ 

~i^=i:,5236, the solidity.— Or, 

S.^Find the content of a circumscribing cvlinder« by Pro- 
blem XIII. and take | of it for the content of the globe. 

For a globe is f of its circumscribing cylinder, and ,5ii36 
18 the content of a globe whose diameter is J . 

EXAMPLES. 

* 

(24) What M the content of a globe whose diameter is 7 ? 
(2^) Suppose the earth to be spherical, and its diameter 
79371 miles, what is its solidity ? 



PROBLEM XXV. 

To find the solidity of the segment of a globe* (See 
Figr230. 

» 

RULE 

1 . From three times the diameter of the globe, take twice 
the altitude of the segment ; multiply together the remainder, 
the square of the altitude, tnd ,5236 ; and this product will 
gi^e thte^aolidity. 

Thus let A = CD the height of the segment, and ds the 

diameter. 

Then 3d-2Ax,5236xM;= the solidity of AC B.— Or, 

2. To three times the square of the radius of its base, 
A B, add the square of its height ; multiply the ^um by 
the height, and that product again by ,3236,. will give the 
solidtty. . 

That is, if rsAD, the radius of its \iHa^.kzzQD,ihei 
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height. Then ,5QS6hxSrrxhh=:ihe* solidity of the 8eg« 
ment ABC. 



Fig. 25. 




EXAMPLE. 

(26) What ia the solidity of a segment 4 feet high, cat from 
a globe 18 feet diameter? 

PROBLEM XXVL 
To find the solid content of a spheroid. 



Fig. 24^ 




RULE L 

Multiply continually together the fixed zxh, the square of 
the revoivinff axis, and the number ,5^6 (being ^ of 3>14]59 
nearly; and the last product will be the content reqtrired; 
that is, ifpss3,14159> &c. tssthe transyer8e» and c=the con- 
jugate axis of the generating ellipse ; 

Tben^ p/^c^the oblate. 

And ^ p/ccsthe oblong spheroid. 

RULE IL 

♦ 

Multiply the area of the gcn^^ing ellipse by f 4>f the rs* 
▼olvinff axis^ and the product will be the content 4>f the 
spheitml. -. v' : 



i 
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Let A=;the trea of ihe ellipte t ihen from tbe former rule 

}iA«pthe oblato* 
And ^Acsths oblong apberanL 

EXAMPLE. 

(37) What is ibe aolid cootent of a apberoU, whose 4kreet«r 
of th^ greatest circle is 33 incbes> audi the lei^^ ^S 
inches? 

PROB145M XXVII. 
To find the (olidity of a farabolk spindle. 



Fig. 25.- 




RULES. 

1 . The square of the diameter (C D) of the ereatest circle 
maltiplied by ,41888 (being ^^ ^^ >*^^S^)» and that product 
again by its length (AB) will be the solidity .--^Or 

2. Multiply the area of the greatest circle, or middle 
section by the leogth ; and -^ of the product will be the 
content. 

That 18^ if A B::^ tbe length or a^cis^ DC=aBthe greatest dia« 
meter, or double the abscissa of tbe generating parabola 
ACB, and ns=,784f398, or,78i»4. Then ^nxDC2x AB=a 
the whole solid AD BC A. 



EXAMPLE. 

(28) What is the solidity of a parabolic spindle, whose greatest 
diameter is 30, and its length 99 hiches } 



PROBLEM JtXVIIL 

To measure Timeer. 

A scjnaro piaea of timber, equally thick at both oiidii 
is a prism; a round piece, equally thick at both endb, ia 
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a cy Under ; a square pji^Qey - %^^ tapers regularly, is the 
frostam of a pyramid ; and a round piece, that tapers re- 
gularly, is the fHi^tMri'^of'^' ^ne; and the eonlents of 
these solids may be exactly couipcited by their reMSectiTe 

rules. • • '• * • - '■'' 

But because the mensur^ti^a of tapernig ttmher'<by the 
exact rules h Croubl^fc^e/avi approximation has >ttfiteti^tice ^ 
and the contents of sueh treeik «re genet-ally-conipvied 'by the 
following " K 

RULE. 

Multiply the square of the quarter girt (or f of the 
circumference) in inches, by the length io feet; "iitiYide 
the product by 144; and the quotient wiU be the content in 
feet. 

But to find the content more near the truth, observe the 
following 

4 

RULE. 

jyiultiply the square of ^ of the girt or circumference by 
twice^ the length, and the product will be the contend ex- 
tremely near the truth. 



REMARKS. * 

1. The girt of a piece of timber is its compass or circum- 

ference at the middle, i of which is commonly taken for i 
the side of a square, equal to the^ area of the sectibo | 

there. 

2. Trees of frregular growth , must be measured in parts or 

pieces, as above directed. 

3. Allowance must be roadjB for the thickness of b^k (if 

on the tree) jn oak xW ^<* A^ ^^ other wood not so 
much. 

4. When the timber is to be Ireduced to loads, i 

Divide the feet in 1]^^^^^^^^^ by |* J^ gjvei^ the loads; j 

as 40. feel nkake (»e load of rou^h timber*, andtM^oiie of 
hewn. 



Mensuration <af BelMa^ 2o7 

exAmpiiies:' 

(29) Whatia the content ^;. a tree^.whoae gir^.i«42 iiHihea* 
\ .Rod l^Oglth id %et ?T ), . ' 

(30) What U the content of a tree, whose compass is 64^ 

,ihchflf,,aiul Uie Je^glh %Q^4h^iI > . .., » . ' 

(31) jl9w mfftny loads of tifiM;>e^ are.tWe* m,ai bawzi,tree, 

whose, hceadth. is 42 iacbe^r depth, SOii^djies, and 
length 40 feet ? , . 

GAUGING. 

. PRp^LEW XXJX. 

To find tJie area of any tnangalar tun, back, cooler, or ch*- 
ciilar andoliiptical superfioiesyin ate gaiioos, &c. 

EULESw 

r» Find the area m inches by the dif&rent Plrobleais ia 
S€!Ct. LXXV. and the solidity by Sect. LXXVI. ; then, 

■ C 282 ) r Ale 

Divide by -< 231 > for ^ Wine, 

(2(58,6) (Corn, • 

arid the qnotfept wilt be the area' iii gaflotis. — Or,- ' 
2. If the square of the diameter of any circle; '■" ' 

( 359,05 1 i ale gallon. 

Divide by }^ 294,1 2 > for < wine gallon, 
( 342,24 Jl (corn gallon, 

and the quotient will be the area in their respective gallons. , 
For as ,78^398 : 1 : : 282 : the square of the diameter of the 
circle whose area is 282' cubiclnches, viz. one ale gallon : and 
from this pi'opbrtion arises t^e pfisfCeding divisions : 



i282 } (359,05 

Viz. ^251 \ -i-,785j98 = < 21^4, 1 2 

(268,8) (342,24 



Or, these divisors may bef turned into muUipTlcators, by 
dividing unity or I, or rather by dividing the af6a in inches, 
of that circle whose diameter is 1 . 

Tl^t is ,785398 by 282, &c. 
(282:^,002785 
Thus, ,785398-i*^ 23 [=,00399 

(268,8=002922 
The prodnct will W the area in gallons of the same 
Banie« 



2sa 



MaasMration q/* Sbljtff 



EXAMPLES. 

(32) Suppose the length of a brewer's tUD« back, or cooler, be 
16 feet 6 inches, an<l its breadlli 7 feet 4 inches, wiiat 
will be the area in ate or beer galloM, ^&c. ? 

(d!^) The length of the base of a triaagalar oooler ia 94 inches, 
and ils perpend iculn* breadkh is 5S fcet 6 iacbes. Re- 
quired its area in ale gallons. 

(31-) Suppose the longest diameter of a brewcr'a vessel be 
84«5 inches, and the shortest diameter to be 50 inches; 
what wilt be the area in ale gallons ? 

(35) Suppose a tun in the form of the frustum of a pyramid, 
whose bases aw equilateral triangles : kt tbe sxle of the 
top be 04 inches^ the side of the bottom be OM ificbesi 
and its height or depth 36 inches; what is the content 
of that tun in ale gallons, &c. r 

C5€) If the <liameier of the base of a regular oooe be 60,5 
inches, sod ifae perpeadicalar height be 42.8 inobeii, 
what will •be the content in ale gallon^ &c« } 

(37) Suppose the diameter of a fnistam of a cone be 84 
inches at the top, and the <ltaineter at the bottom be 
62 inches, and like height 43 inches : re^vired tlie can- 
tent in ale gallons* 

The bungdiameter £F, bead dtfuneler CD^ and length of 
the cask AB (witliinside) being given { to find the content of 
a cylinder nearly equal to it. 




Fig. 26. - 




RULE. 

1 . To twice the area of the circle at the bung, add the 
area of the circle of the head ; multiply the stun by one- 
third ,of the length of the cask ; the product is the content 



m <tilMC indbt», ii4ikli are c«iiTertc(l kHe ^allmis by dividing 
by QSt for aW» «fl4 25 1 for wine g«H«ns.— Or, 

2. To the square of the head diameter, M twice that of 
tlie hung dianwfer, and from that BVita take * of the square of 
ihe difference ^ the said diameters : tben molttply the re- 
SNunder by the length cif the casifci' tben if tbe product be. 
nvultiplied 

, 5^00092837 =0027S7 > ^ g. . ^ 
ordhidedby {'r,;:i^J55} >< ^' ^^ «--^^^'^'^^^ 



EXAMPLES. 

(38} What is the content of a ca9li;» whose bong ditmeier^ 

beski diameter^ and teng^tb^ ^re 32^ 2Q^ aaa 40 inches, 

within^ide, respectively? 
{^P) Suppose the hinng diameter of a cask to be 40 inches 

bead ^, anfl lengtb 64: required tb£ contents both in 

ale and wine ^Uoos.^ . , , ^ 

* 

Q««aT{OiM fer Exsiichc in Mbnsviation of Solids. 

( I ] What ia the diflbresee between a teMd half foot, and half 
a foM solid ? * 

(tf ) What M tbe proportiofi, m space, between a rtMnn 25 feet 
6 itichet leng, ^ feet two inches broad, \ 4 feet high, 
and two others of just half the dimensioiis } 

(S) Another room is 17 feet 7 inches long within, 19 feet 10 
inches broad, and ^\ feet high; it has a chimney 
carried up straight in the anglei the plan whereof is just 
the half of b\ foet, by 4 foet 2 inches. The queitioii 
i«. How many cubic Met of air the same will contain, 
allowing the content of the fire-place and windows at 
4 solid yarda ? 

(4) A ship's hold is 11 2^ feet long, S^ broad, and 5} deep. 

How many bales of goods, 3 feet 4 inches long, 2 feet 
2 inches broad, and S feet deep, may be stowed thereifi, 
leaving a gang-way 4^ feet broad } 

(5) I want a rectangular cfstera, that, at 16 lb. to the loot 

square, shall weigh just a fother of lead ; it most be 
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S fc^l long, tod 4} over; h«w nuny liog»bead8» wine 
measure, will this cistern contaiii, takung it mt i of an 
iocb from.tiie top? 
(6) A^log pf timber is I8f feet long* 18 inches brond, and 
U4iQcbeiB thick«- di^ square all through. >l«w, if 2 
. solid feet^nd a half be 4awed ^ tbe ead^ bow l<Mig 
will the piece then be? 
(7 ) The solid cooient of a. square stone is found 4o be 1 226{ 
.feet» its iengtb .is 8f feet. What is the area, of one 
end> and what the depth, if the breadtb assigned be 
Sa^ inches. 
(8) The dimensions of tbe circniar Wiiichester bushel are 
18^ inches OTcr, and 8 inches deep. How odany 
quarters of grain will a square bin ,bold» tbait measures 
7 feet 10 inches long, 3 feet 10 broBd« and 4 feet 2 
.inches deep, within? 
( 9 ) Taking the dimensions of the bushel as above, what most 
the diameter of a circular measure be, which at 12 
ii^hes deep will hold 9 bushels of sea coal strqck? 
(10) A prism of two equal bases, and 6 eqi^al eides, that 
..measures 28 inches across the centre,.frpai comer to 
. corner ; the superficial and the solid Content is required, 
taking the length at 1S4 inches. 
( J 1 } ,1 have a rolling stone 44 inches in cirpomfesence^ and 
am to cot off three cubic feet from one elid. Where- 
abouts must the section be made? . . 

( 12) 1 would have a syringe, 4 i inch in the boi«t» to bold a 
. pint (wine measure) of any fluid. What must the 

length of the piston^ sufficient to make an injection 

with it, be? . 
(13)1 would*bajre,a cubic bin made capable of receiving just 

'}'^i quarters, of wheat, Winchester measure; what 

will be the length of one of its sides? 
(H) A Bath stone, 20 inches long, 13 over, and 8 deep, 
. vveighs 220 lb. How many cubic fee( thereof will 

freight a ship of 290 iOBB 2 

( 13) The common way of measuring timber b^ing to girt a 

cound s^raighl tree in t^e. middle* ai^d ^o ^e. i.^^ ^be 
girt for the side of a square, .eqai4 X^ ^be are^ of the 
^ section theve; if this be not copsifi^jp^ ji| tbe^price ap- 
pointed> pray on which side lies tiid i^dvantaga^ 
(16) The solid content of a globe. 20 inches jin^iameter, 
a cylinder of the same diameter, 20 inches long, and a 
cone 20 inches diameter at the base, and 20 inches 
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high, are se?eraHy reqnjred; Md ako what they will 
cost painting at 8€(. per yard. 

(17) Oar satellite, the moon, is a gidbe> in diameter 2170 
miles. I require hbw many <jaarters of wheat' shQ 
' would contain, if hollow, '2I50|^ solid inches being the ^ 
bashel ; and how miOieh yard- >% ide st^lfwdu^d make her 
a waistcoat,' were she to be cl«)>rhed. 

(^18) Suppose the atmosphere, or body of tlie air and ^apoiEirs * 
^ surrounding the globe of the earth and sea, to be 60 . 
miles above the surface^ and the earth is 7970 miles io 
diameter: how many cubic yards of air then bang 
about and revolve along wit'h this planet? 

/ 19) A square pyramid, whose sides at the base measure 10 
inches a*piece, and is 20 feet high by the slope in the 
middle of each side of the base, is to be sold at 7s, per 
solid foot; and if the polishing the surface of the sideli 
will be 8^. per foot more; I would know the cost pf 
this stone when finished. 

(20) A round mash-vat measures at the top 72 inches over 
within, at the bottom 54, the perpendicular depth be«- 
ing 42 inches; the content in ale gallons is required. 

Q2\ ) The shaft of a round pillar, 16 inches in diameter at th^ - 
top, is about 8 of' the bottom diameters in height| 
•f whereof is truly cylindrical, and the other '^ swelU 
ing; but we willsuppose it tapers straight, and that it 
is ^ less at the top than at bottom ; the price of the 
stone and workmanship is sought, at 3«. (^d, per cubic 
foot; and farther, the superficial content, including 
both end?, 

(22) A stick of suuare timber tapers straight; the side of the 

greater end is I9| inches, of the less 13^'inches, the 
length 16 feet 6 inches; the value at 2t. 04- per foot 
solid, is demanded, 

(23) What cjuantHy of brandy will the distiller's tun contain, 

that maasbrei 40 inches within at the head, 59 at th^ 
bang, and 103 inches long; and bow many barrels of 
London ahi would 'ftll it? 

(24) Stt(>po0e the gidbe or belli on th« toj^ of 8t, Paurt 

Church; to be $ fi^i in di Am^ter ; what did the gilding 
thereof comtf to at 3f (^. per Inch stjotire } 

(25) Th« fmmiHii tot) of Ueioelberg) tbst^being heretofore . 

Rfinaal^ replenished with ^ner^ish, had in it some 
¥fln$ that wu many agei old before the French de* . 
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mo li a lw d i^ m the l»te war.. It was SI feet in 
length, and .21 in diaii6(er> iMid prettj nesirly cylin- 
4ri^« F)ra^ llow many l«i^ o€ wiii» #oald likit satte 
cMitaiii? 

LXSIVIL SJPECIIIC eRAVITY OF METALS. 

THE specific gravity ^f a body is tde relation tbat the 
weight of a body of oire kind* hath to the weight of an equal 
magnitude of a body of another kind; the knowledge of 
which is of great use in computing the weishts of such bodies 
OS are too unwieldy to have their weight mscovered by other 
means. 

The follawin^ TABLE showy the specilk gravity, tio raio- 
waton of me^s^^aiMl other bodies > and the w*iiig|ht of a 
cuJmc inch of ea«b^ in pairl» of a povad a^oi rd«if»eis> and 
JO omcea troy^and parta of-an- ouaee. 
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Fiaa goU 
Siaodavd f»14 
OmAgoU ' 
QaiolMilver 

Fine ailuev 
Scandaid. silver 
Caatailiier 
Copper 

CatibMut 

Ste«1 

Bar iron ^ 
BkMcktifL 
GaatifOA. 



Blue slate 
vnnW' inavweK. 
C««iiflai> glaia: 

Flint stone 

F«ae 
Bctchr 



Sp. Grav. ^wt. lb. Avoia* 



1 0,5^9 
8,769 

8,104. 

7,704. 
7,2S» 
7,1^ 

5rl06- 

5.500 

aiiS70^ 



0,7 10$587 
0,70§0185 

o,e«a87o3 

0^97dd74 
0,4O9l6§# 

©,4»n50i 

0,3^1^04^ 
0,3a07»7O 
0,3 17 J 658 

ev2d4i^i>d 

0^^39298^2 
0,28139065 
0,0808*59 
0,2417901 
0,25l»§47 
0> 1840708 
0^12640^1^ 
' OiO0?728# 

^,0»2§54d 



w«. az^ TfOf . 

!0,4d9273 

9,9 U 707 
7^8^411 
5,9«4010 
5,850035 
5,556769 
5,503967 
4j74^121 

4*272409 
4» 142127 
4,0^1361 

3,806568 
2^724183 
>,g6l7272 
1,40^11 
],J6D841 
},&^1419 

: 1,»45I^ 
hAMOSS 

: ]»id46801 
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BODIES. 


Sp. Gray. 


wt. lb. Avoir. 


we. oz. TVoy. 




1,883 


0,^083061 


0,988456 


Ivory 7 
Homy 
Drimstone 


1,8^ 


0,0662606 


i 0,9594f» 


. 1,800 


0,0651042 


0.949424 


Cfay 


1,712 


0,0619213 


0.9.0fi4»r 


Lignum vitse 


1*327 


0,0479962 


0,69^986 


Coal 


^1,255 


^ 0,04539r21 


0,661959 


Pitch 


1,150 


0,0515^43. 


0,606759 


Mahogany wood 


i,oer3 


' 0,0384475 


0,560691 


lyty box wood 
Milk 7 
Sea water jj 


1,030 
1,033. 


0,0372530 
0,0372530 


0,543282 
0>548742 


RaiiT water 


1,000 


' 0,02^61690 


' 0,527458 


Red wirtc 


' 0,Q93 


^ 0,0359158 


17,523766 


Bees* wax 


• 0M5 


' 0,0359991 


a52'4820 


Linseed oil 


0,g32 


0,0337095 


0,4(^1591 


Proof spirits') 
of brandy 3 


0,927 


0,0335505 


0,489268 


Dry oak 


0,915 


0,0330946 


0,489008 


Oliv« oil 


0,9 U 


0,0330222 


0,48 15 6a 


Beech 


0,854 


0,0308883 


0,450143? 


Dry elm 1 
Dry ash i 


0,800 


0,0289352 


0,421966 


Dry wainscot 


0,747 


0,0270182 


0,39401 1 


Dry yellow fir 


0,657 


0,0237630 


0,346539 


CedM! 


0>^13 


0,0221715 


. o^a^sssst 


Dry ^k'He dc^l 


i 0^69 


0fi206Q0h 


0,300i|2>3 


Cork 


0,240 


0,0186805 


0,}265dO 


Air 


0,0012 


0,0000434 


0,000633 



Case 1. The linear dijii«nMDii8« or solidity of any body be- 
ing given, to find its weight. 

BULK 

Miklfpl]^ the eubtc inchfes c»ntarhiet^ in that botfy- by tile 
tabnlvr weight eorrespondtng; thr pr<9d^t ml) give ih» 
weight, in poviKkrffvorreopets, or ottnteev froy. 

' SXAMPLBS. 

{T}, Whatisthe wergbt of a prcee of oak of a recttmgular 
' ferro, wbo8«solfdit7 is I l!09d^cubrc incites?' 
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{2) What h the. weight of a piece of fir, wbop^ girt U 20 
incbefylHid length 40 Ceet? 

(3) . \ili\9X. i« the. weight of an iron shot, of 7 Inches dia- 
meter? 

(4) Wh?t 14 tjb*r4iamcter df an ireo'shot, vreigfaing 42 lb. 
/aiDok4«i'p0il»?. ■ ■• /...> . ..'- «,'.. :- •- :'>•-•■ : • 

(5). What ia>the weight^ n^ iron heaabink'of S inches 
. thickr the greateft dvai^eter^beHig 10 Inctict ? 

( 0) BeqQire4 tb^ weight ofone ef the lV)rtland kejr-gionet to 

. tbtt middle ar<rb of^ Westittioster Bridge^ tfae diameter 

of the arch being 7^ feet^ the height of tb*^key«stone 

5 feet, th^ chord of iu grtaleat breadth, to^ ttie front of 

the arch* 3 feet 4idclies, and its depth 'of the arch 4 

.. feet. 

(t ) Jn the ^lU of BaJbee^ in Turkey, thifr^ are three stonei, 
laid end to end, now in sight, that measore»4n length 
'61 yardt; one of which in particular is 63 feet long. 
12 feet thick, and | yard over: Now if this block wu 
marble, what power would balance it, so at to prepare 
it for moving? 

Case 2* The weight of any body being given, to find the 
•olidity and the specitic gravity thereof, 

KULE. 

Divide the given weight by the tabular wftght corresponding 
to the name of the same kind, and the qdotient will be the io« 
lidiiy in cubic inches. 

EXAMPLFA 

(ft) What will a block of marble, weighing 8 tons 14 cwt« 
come to, at 6«. per foot lolid? 

( 9 ) Suppose that a man of war, with all its ordnance, rigging, 
and appointments, draws so much water as to displace 
1 300 tons of sea water, London beer measure. Tbs 
weight of the vemel is required. 
(iO) What will a chain. of standfard gold weigh in water that 
raises a fluid an inch, |n a vessel 9 inches squarsi 
when put into it^ and supposing the workman bad 
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adulterated the said.dmit wUti 14^ ^nte^ of silveri 
t. . h/f^ iniich.bigbQSuwiDiikI tbe^ivater/ ii^n4t8 rriimersidQ, 

be raised in the vessel? '• : . -mt 

^ >fIj^i^kii»g«o^Sioilyi; erdcrodiiil» j«vv«4feei^tdiiia^ him 

& crown containing 63 ounces of go^tlj'^^ w^^koian 

' .: t|^OMg|i^»itf otafaRrfttoiiae pAct'B^ttf thehsibYilSb hate a 

pro^r, p«it)Qi«itei< which tdtnig^ air, Ar<^hhiied(e^ yi^ 

appointed tD examine it; wh6»'0il p«itdn{(' it bCo 4 

. .vesael of water, ^vnidit Wlisad the fluid, o^ that itself 

• ^oqtftiaed 8,ti^45 oubic inchet'of mefal ; and having 

idiae)0¥ered that the eiibie inch' ^f gc4d ijiore criticatly 

-^etgb^ 10,36 oonees^imil that of Vilvef" bqt 5,85 

ouuceSf he, by calcukliof^ found what part of hi^ ma« 

.jesly'f m|4 had been changed; and you are desired to 

.repeat Uke process* . ^h. 
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PART V. 



LXXVIII. CHRONOLOGY 

Is the art of estimating and comparing together the times 
>vhen any memorable transaction hath happened^ such as re* 
lated in history, whether civil or ecclesiastical. 

It also takes a view of the various fasti, calendars, and 
ipethods of computing time, practised by difierent nations, 
compares them together, and settles such order and harmony 
among them, that the exact time in which any remarkable 
event happened may be certainly known. 



Some have dated their events from the*) 
creation of the world - - j 

Others from the deluge or flood 

The Greeks from their olympiads, of 4 7 
years each - - - - j" 

The Romans from the building of Rome 

The astronomers from Nabonassar, king 
of Baby Ion - - - - 

Some historians from the death of Alex- 
ander the Great - - - 

We from the birth of Christ - 

The Mohammedans from the flight of 7 
Mohammed, called the Hegira 3 



Years 
of tlie 
World. 


Years 

Christ. 


0000 


4004 


1656 


2348 


3228 


776 


31251 


755 


3257 


747 


3676 


323 


4004 


A.D. 


4626 


622 
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PROBLEM L 
To find whether any given year ht leap year. 

RULE. 

Divide the gWen year by 4: if remain^ it is leap year; 
but if I, 2« 3> remain, it is so many years after* 

EXAMPLES. 

(1) Is 1795 leap year? 

(2) Is 1796 leap year? 

Note 1. — ^Every fourth year is leap year, so called from 
leaping or advancing a day more that year than any 
* other; that year has then 366 days in it, and Febru- 
, ary 29. 

PROBLEM IL 

To find the dominical letter till the year 1800, 

RULE. ' ; 

To the given year add its fourth part, omitting fractions; 
flivide that sum by 7 ; the remainder Htken from 7 leaves ^he^ 
index of the letter in the comiQon year's reckoning. 

1 2 3 4. 5 6 7 
A B C D £ F G 

But in leap years, this letter and its preceding one (in the 
iietrograde order which these letters take) are th« dominical 
letters. 

EXAMPLES. 

(3) For the year 1795, 1 demand the dominical letter. 

(4) For the year 1796, I demand the dominical letter. 

2. The dominical letter is that letter of the alphabet 
which points out in the calendar the Sundays through- 
out the year; thence also called the Sunday letter. 
Of these letters are cona^uently seven before men- 
tioned, beginning with the first Jetter of the alphabet; 
and as in leap ye(|r there is an intercalary day, there 
are then two, one serving January and February, and 
its following lettej the remaining part of the vear. 
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PROBLEM III. 

To know on what day in the week any proposed day of the 
month will fall. 

RULE; 

First find the dominical letter^ then the day of the week the 
first of the proposed moAth hdh om, which is known by the 
two following lines : 

, At Dover dwell George Brown, Esquvre, 
Good Christopher Finch, and David Frier. 

Wlieve the first leUet of ^^acki word ^M^^wera to the tetter be- 
Wgiig to lh« fiffSt day of Ibo months in ord^iA fro<n January 
to December. • 

3. You must observe that the Istt 8th> ]5th^ 22d, and 
3Sltb day of any month fall on the same day of the 
week. 

EXAMPLES. 

(5) to 1795, oa what day of the week does the 1 9th of May 

falU it being queen Charlotte's hirth^day ? { 

{6) On what day of the week does the 4th of ' Jone fall in | 
1796, being l^ing George the Tkircl's birth-day? 

PROBLEM IV. 

To find the year of the solar, Idnao or golden number, and 
indiction cycles. 

RULE. 

To Ike given year add 9 for the S(»hir« 1 £or the lunar, S 
§QX the iQ^diction; divide the sums in order by 28, 19, and IS: 
the remainder la each shows the year of ita respective 
cycle. 

EXAMPLE. 

(7) Required the year of the solar, lunar, and indictkm 
cycles, for the years 1795 and \7§6. 
4, The solar cycle,^ or the cycle of the sun, is a period of 
28 years; in' which time all the varieties of the 
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dOdiinica) leUe^rs will have happened^; and the d^Ui 
year (he cycle begins again, when the same order of 
ihe letters will return es were 29 yeari before.* 

At the birth of Christ, nine years had passed in this cycle. 

The lunar cycle, or cycle of the oioon, or golden number, is 
a period of IQ years, containing all the yariations of 
the days on whk'h the new and full ttioons happen; 
after which time they fail on the same days they did 
19 years before, and she begins again with the sun. 

But when a centesimal or htfti^redth yeai" falls in the cycle, 
the new and foil moon, according (O the n^W style, 
will fell a day later than oUlerwii«. The biMh of 
Chrfst hiippened in the second year of this cycl%. 

The Roman indiction is a cycle of 15 years, which first began 
the third year before Christ. 

PROBLEM V. 
To find the epati till tht y«ar 1900. 

* 

RULE. 

Multiply the goldltn number for the given year by 11 ; 
divide that product by 30, and from the remainder take Ij, 
leaves the epMt. If the fem&inder be less than 1 1, add 19 to 
it, and the sum will be the epact. 

EXAMPLES. 

(8) Find the epael for the year 17fir5. 
(y) Required the epact for the year 17D6. 

5. The epact of any year is the mbon's age, at the 
beghining of that year, that is, the days past since ttie 
last new moon. 

PROBLEM Vt 
To find the moon's ag<?. 

RULE. 

To the epact add the number and day of the month; 
their sum, if under 30, is the moon's age. But if that sum is 
-above 30, the excess in months of 31 days, or the excess 
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above Q9 in a month of SO days, shows the age or days since 
the last conjuBctkto. 

The moon's age taken from 30 leaves the day of the next 
new moon. 

When the solar and lunar cycles begin together, the 
moon*s age on the first of each month, or the monthly 
epacts, are called the numbers of the menth^ and are as fol- 
lows; viz. 

' For Jan. Feb. Mar. April. May. June. 

These 0. 2. 1. 2. 3. 4. 

For July. Aug. Sep. Oct. Nov. Decern. 

Theje 5. 6. 7. 8. 9. 10. 

EXAMPLES. 

(10) Required the moon's age on May 21, 1795. 

(11) What is the moon's age on the 24th of March, 1796? 

i. The moon's age is = how many days are past since 
the day of her change, which age never exceeds 
30 days. . • 

PROBLEM VIL 
To find wheii £aster*day will happen. 

RULE. 

Find on what day of March the new moonialls nearest to 
the 21st in common years, or nearest the 20th in leap years: 
then the Sunday next after the full,, or 15th day of that new 
moon, will be Easter-day. 

If the 15th day fall on a Sunday, the next Sunday is 
Easter-day. 

EXAMPLES. 

(12) On what day does Easier-Sunday fall for the year 1795? 

(13) Required the time of Easter-day for the year 1796. 

7, Easter is the time when Christians ^lebrate the resnr- 
rection of Christ from the grave, aniVtook its- rise from 
Eastra, the name of the Saxon deity or goddess whose 
festival was celebrated about this timeof the year; and 
after its abolishment by Christianity, the name was re- 
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tained, and is to ihU day used to signify the festival of 
Christ's resurrection* as mentioned above. . 



PROBLEM VIII. - 
To iind the time of the moon's southing. 

RULE. 

Multiply the moon's a^e by 4; diviile the product by 5, 
quotes the hours; and the remainder, multiplied by \2, gives 
the additional minutes. 

If this time be less than 12 hours, it is the time of southing 
after mid-day ; but if greater, 12 hours taken from it leaves 
4he southing after midnight. 

EXAMPLES. 

( 14) Required the time of the moon*s southiog at London on 

the 2l8tof May, 1795. 
(15) At what time does the moon come to the meridian at 
Bristol quay, on March 24, 1796 ? 
8. The moon's southing at any place is the time when 
she comes to the meridian, or is full south of that place, 
which is every day later,' by about 48 minutes ; occa- 
sioned by the hours in a day being divided by the thirty 
times she passes the meridian from* new mooa to new 
moon. 



PROBLEM IX. 
To find the time of high water at any place. 

RULE. 

To the time of the moon's southing add the time the moon 
has passed the meridian, to make high water al that place, 
and the sum will show the time of high water. 

The distance of the moon from the meridian, when high 
water at the following places, is : At London, D bears N.E. 
or S. E. 3 h. m. Bristol quay, D bears E. by S. and W. by 
N. 6 h. 45 m. 
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EXAMPLES. 

(16) On the 21st of May, 1795, at what time is it high : 

water at London ? 
(17). On the 24ih of March, 1796, at what lime is. it high 

water at Bristdt qaay ^ 
9. High water is the state of the tide when highest, or the 

time it ceases to flow up. ^ 



QUESTIONS for Exercise at leisure Hours. 

(0 EPgl^^ ^"^^ conquered by William L October 4, 
IM6 ; his son, William IL, came to the crown Sept. 
8, 1067, and Uft it August 2, 1100; Williaoi IIL 
received it Febr3i 16SP, and died March 8« 1701. 
How many days did each of these princes govern, 
respect being had«to the intercalary days, and to 
February every leap yeat» as they rose in the course 
of time ? 

(2) Richard L succeeded his father Henry IL July 7, 

1189; John, his brother, succeeded him April 6« 1 1 99 ; 
Richard IL succeeded Edward IIL on the 21 si <^ 
June, 1377, and was deposed by Henry IV. on the 
SOth of September, 1399; Richard IIL caused his 
nephew, Eaward V., and his brother, to be murdered 
on the 18 th of June, 1483, Jind was slain idmself on 
the 22d August, 1485. How many days was the 
' realm governed by the three Richards, respect being 
still had to the intercalary days as they happened ? 

(3) The first Queen Mary came to the crown July 8, 1353 ; 

she reigned 5 years 4 months and 9 days ; her sister 
Elizabeth succeeded, and James I. came to the throne 
th# 14th ojf March, 1602, who left it to his son, 
Charles L, on the 27th of March, 1625, who was 
forced from it January 30, 1648; The question is, 
How many days did these princes reign ? and at the 
xieatb of Charles L bow long bad England been under 
an uninterrupted succession of Protestant princes 
(Mary the first being the last professed papisi that 
enjoyed the crown), not neglecting the intercalary 
days in February as before ? 

(4) A grant was made February H» in the 10th of Henry L* 

who began his reign August 2, 1100; it was retumed 
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KoT^etttber 19, in the 4.th of Henry III., ttho cdme t* 
the crAwn October 19, 1515 ; it was revived the J 6th 
<lay of July, in the iSth af Henry VII., who $«c«iHHft«l 
the throne Augast 22, 1 486 ; bqt it w«mj fiSfipond time 
revoked, and finally suppre^eft, .hi-the iC.th of his 
successor, Henry VIII., ou th^ lptli:p(>Uy. . Now, a^ 
this man's father died July ^U 1509, the qiuestion is. 
How many days was this grant ,i^i. force^. and how 
many did it lie dormant ? 



LXXIX. GEOGRAPHY^ _ , 

Examples on the T£riibstria.i> Globe, or Mafs. 

( 1 } WHAT is the latitude ^ud longitude of Peklii, in China, 
and Cape Horn? 

(2) Required the name of that place whose laihiide is 18^ 

N. and longitude 76}o W.; also of another place, 
wh^se latitude is 34^ S. and loilgitode 16| £• 

(3) What is the difference of latitude between London and 

Naples ; t\so between the island of Baibadoes, and th^ 
Cape of Good Hope ? 

(4) Required the distance (in Eoglfsb miles) Jamaica is 

from London ; also the nances of all those places tliat 
are at the same distance from Lond6n as Ronie is. 
^5} Required the sun's declination, right ascension, aOd tne^ 
ridian altitude, on the 20th of May. 

(6) Required the time of the sun's rising and setthig, 6n the 

20th of May ; also his amplituie at th^ saiAe time ; 
likewtjie when the twilight begins and ends. 

(7) What is the sun's azimuth and altitude, oh t'h'^ 20th of 

May, 8t 4of*clock in the afternoon? 

(8) What is the angle of position, or bearing; of Port Royal 

ih Jamaica from^ London ; and, on^thv C9i>htrary, LoA* 
don from Port Royal ? 

(9) When it is noon, or twelve o'clock,' ^i^hotrdrm, what 

o'cfock is ft at Pekhi in Chrfna? AUo at wharf plac^ 
are they breakfasting, dinihg,. and suppring, suppose 
they breakfast at 7 o'clock^ dina^at 1, and sup at a 
qoarter after 9 ? 
( 10) Whatplaces ar^ tho0e to which the son is vertical on the 
2d •f May ? 

N5 
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^ 11 } On what two days of the year will the sun be vertical to 
Candy in the isle of Ceylon } 

(12) What places are ttiose in the north frigid zone, on 

which the sun begins to shine constant! v, without set- 
ting, on the 20th of May ? 

(13) On what day does the sun begin to shine constantly, 

without setting, at the Cherry island, whose J at. is 74^ 
north ; and how long ? 

(14) What places are those to which the sun is rising, setting* 

or in the meridian ; also those places which are en- 
lightened, and those which are not ; on the 20th of 
May, at 8 in the morning ? 

(15) By the almanack for this present year, on the at 

will happen an eclipse of the sun. I demand 
to know to what part of the globe the same will be yi- 
ftible. 

(16) On the 3d of June, 1769, in the afternoon* happened a 

transit of Venus over the sun; the beginning of this 
transit was at 7 b. 13 nu, middle 10 h. 33 m., end 1 h. 
55 m. I demand to know where the beginning, middle, 
and end thereof were visible. 
/17) In what latitude is. the longest day 20 hours long ? 

(18) What inhabitants of the earth are those called Antoecr, 

Periocci, and Antipodes, with respect to liondon ? 

(19) What is the sun's declination on the 20th of June by the 

analemma ? 

(20) It is required to find, by the analemma, the snn's place 

in the ecliptic, and his right ascension, on the 12th of 
, May. 
(^21 ) Required to find, by the analemma, the time of the 
sun's rising and setting, with his amplitnde, on the 30lb 
of March, 

(22) What is the sun's altitude and azimuth for the 26th of 

April, at 10 in the morning, by the analemma? 

(23) On the 24ih of April in the morning, in lat. 51*'30'N, 

the sun's altitude was 20 ^^ ^ required the hour and 
azimuth, by the analemma. 

(24) Suppose a ship sails from a port A, in lat. $8^, to another 

port 6, in lat. 5^ N. and then iinds her difieience of 
longitude 43^ : required her course, and distance sailed. 
(23) A ship sails from a port A, in lat. 269 N. to another pott 
B, in lat. 20^ S. upon a course of 46^. Required th« 
difference of longitude, and distance sailed.. 
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^26) Suppose a ship sails from a port A, in lat. 51^30', to ' 
another port B, in lat. 18°, distance 2226 miles: re- 
quired the difference of longitude, and angle of the 
course. 

(27) Suppose a ship sails- from a place A, in lat. 51®, on a- 
course making an angle with the meridian of 40? , till 
the difierence of longitude be found to be 20*: re- 
quiri^d the difierence of latitude, and distance sailed* 

(26) A ship from the latitude 47? SO* N. has sailed 8. W. by 
S. luSO miles. Required the dttif^rence of latitude and 
longiiiide. 

EXAMPLES on the CaLtsTiAL Globe. 

(1) Required the time of the sun's rising and setting, also 

the beginning and end of the crepuscuium, or twilight, 
on the 21 si of June. ' 

(2) What is the moon's diurnal motion in the ecliptic, also 

at what time does she rise, set, and come to the meri- 
dian, on the 20ih of May ? 
(3). Required the latitude of the Moon, and. her declination^ 
on the 20th of May ^ 

(4) At what time does the planet Jupiter rise, culminate, and 

set, on the 20th of May ? Also, what is its right 
ascension, declination, amplitude, and the azimuth, on 
the above day? 

(5) What is the right ascension^ declinationi latitude, and' 

longitude>.of P«llux ? 

(6) What star is that whos« riglit ascension is 65^ 30', and' 

its declination 12° 1*3' 30" north ? Also what^time does 
it rise, come to the meridian, set, and what is its am- 
plitude, on the 20th of Jaly, in the lat. of London? 

(7) On woat day of the year will the star Arcturus rise and 

set cosmically at London ^ . 

(.8) Required the time when. Procyon<' and Canis Minor wilL 

rise and set acronically at London. 
(.9) On wiiatday of the year will Altayr culminate,, or come 

lo the meridian,, with, the sun ? ; 
(10) At what time of the year wdl the Pleiades^ or Seven 

Slars,. be upon the meridian at midnight?: 
(l 1 ) What is the obli(|ue ascension of Sirius, and what is the 

time of its continuance above the horizon 6f Londdn ? 
(.12) What is the altitude and azimuth of Capejyia>. on ihi^' 
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20th of May> at 10 o'clock at night, in the latitude oi 
London? 

(19) Tbo altitude of Cor Leonis, on the 22d of May, at Lon- I 
don, was 20^ ; required the hoor of the night. - 

(14) A person being in a certain place, on the 20th of May, 

at ) after S in the morning, obterred the Pleiades were 
then rising. Required the latitnde of the place of ob* 
sorration. ' 

(15) On the 1 Ith of May, in the latitnde 51^ Xlf, the two . 

•tart, Loci a Lyr», and Altayr, will be both on the 
same aziniuth. Required the hoor of the night. j 

(16) On the 11th of May (lat. as before) the bright star 

marked in Pegaaus's wing, and thai in the head of An- | 
dromeda, will bpth have an equal altitude. Require 
the hour. i 

(17) A persAit being at sea, fcand, by observation, tbatSi- 

rius was then upon the meridian, and Arctums rising : 
required the lat. of the place of observation. 

(18) Another |wrs6n being at a certain place,. found, by ob- 

servation. Cor Hydrsft and Procyon -both on the azi- 
muth of 78^ 45' S« £. one with 5^ of altitode, and the 
other with 35^. Required ^he latitude of the place of ' 
observation*- 

( 19) To what latitude south must I travel, to lose sight of tbe 

starCapella? 

(20) Represent the face of the. heavens on the globe on tbe 

dOtb of May, at 10 at night 

(21 ) By" an observation made at Jamaica, of a comet, on tbe 

3 1 St of March, 175^ at 5 o'clock in the morning, its 
altitude was found to be 22^50', and azimuth 71® 
South East. Another observation was Made at London 
on the 6th of May, 17^, al 10 at night, of the same 
comet, and then its altitude was found to be 1 6*, and 
its azimuth 37 ^ S. W. . It is required to know the 
place of the comet at each ebservatiol^. 

(22) Required the time of the above comet's risiiig, soutb- 

tng, and setting, at London, on the 31st of Marcl), 
1759; also its latitude, tongilnde, ^^^mation, and 
ascension. 
( 23 ) Required the apparent psith, araohg the fixed sears ii) the 
s heavens^ of the above comet, also its velocity. 

iVW«.^«^These problems are answeffd by Mr. HiliV twelve- 
inch globesn 
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LXXX. ALGEBRA. 

A LGEBRA h a kind of specious arithmetic, t>r an arithmetic 
in !ette];^s ; and is that science which teaches, in a general man* 
ner, the comparison of abstract quantities ; by means whereof 
such questions are resolved whose solutions would be sought 
in vain from common arithmetic. 

Here every quantity^ whether given or required, is com<* 
monly represented by some letter of the alphabet; the 
known or given quantities, for distinction's sake, being noted 
by the first letters, a, b^ c, d, &c. and the unknown ones by 
the last letters, x, y, z, &c. 

There are, moreover^ in algebra, certain signs or notes, 
made use of to show the relation and dependence^f quantities 
one upon another, whose signification the learner ought first 
of all to be made acquainted with. (See the characters for 
abbreviation, next before page 1.) 



LXXXI. ADDITION. 

ADDITION in Algebra is performed by connecting the 
Quantities by their proper signs, and joining in any s«m sifoh 
as can be united. 



£76^ Suhtraefion^ 

For performing whicb« observe the followiiig 

RULE. 

1. If the quantities to be added are alike^ and have the sam» 
sign, add the coefficients togtrther^. and to their soni prefix the 
common Mt;n, aitd subjoin the comnion letter or U: iters. 

2. If the quantities to be added are alike, but have unlike 
signs, add toi;etherthe coefficients of the affirmative terms (if 
there be more th;in one), and do the same by the negative 
ones; and to their difHrence prefix the sign of the greater, 
adding ttie common letter or letters. 

3. if the quantities* to be added are unlike, w^rite them 
down on^ afrer the other,, with their proper signs and coeffi* 
cients prefixed. 

EXAMPLES. 

(1) T*> 6a+7fe-3f {2) rt^>-6A^+4<c^- 10^—152+6 

Add 10rt+ ^-7<: 6aft~64- x+ ^y-^ 9z+Z 



(3) To -f)^-7c-8x. ' C.i) <5a~()x+7j^--IO 
Add U+9c+5x. -,6a+6j:-4v+l3 



15) To 4a+ei^+4c--a: (6) 2tt-6fic 

Add 4a.-7y-^^z 6x+l() 



(7) To lOa^bc (8) a^hh+cc^ (0) b+3^ aa-u 

Add Qa^i/bc 4^j)/ btf-^-cc b^Sy/ua-u^ 



LXXXIL SUBTRACTION. 

SUBTRACTION, of algebra is performed by the fbllowmg 
geneiai 

RULE. 

Change the signs- of ths quantity to be subtracted inta 
their contrary signs> and. then add it, so changed,, to the 
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^qantity from wliich it was subtracted (by tbc rule of addi- 
tion) : the sum arising will be the remainder. 

EXAMPLES. . 

(1) From 3a (2) 2a-4x+7j^-7 (3) 6/j-4c-|-4ar 

— 3a 6a+4.r+7^+4 . 76+7c-9a: 



(4) From lOa^bc (5) Gb^au+rx (6) h+a. 



Qa^bc ^bA/aa-^-xx a— ^cc'^a, 



LXXXIII. MCLTIPLICATION. 

MULTIPLICATION of algebra is also performed by the 
followjng general 

RULE. 

Multiply the coefficients (if any) together, as in Sect. 4?. 
and to their prodtict join the letters, and prefijr the proper 
sign before them, which, when the signs of the factors are 
alike, that is, both-l-, or both — , the sign of the product is 
•4- ; font when the signs of the factors ar-e unlike, the sign of 
the product is — . 

EXAMPLES. 

(I) Mul. a+c (2) -a-^-c- (3) >+y+2f 

By b — c? a 



^Ma^B^^H 



(4) Mul. -8r • (5) 12j+6y (^) -fii 

By — ki 4« J^^b* 



(7). Mal.4j-5^+« . C8) 2a-4.3 (9) aaJ^ab+bb 

By b/ 2a+46 a^b 
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( la) MuU sx^ax (II) rx+xy+jy 

By x+a XX— xy-l^ 



(12) Mul. aaa-Saab+Sab-bbb (13) ^v/^c+^cc 

By aa—Qab-^-bb ^ac 



( 1 4) Mu\. v'Jc* ~ 2« * { > 5 ) 6cd^b+ad 

.By ^xx — zz Sa^^ca 



LXXX;V. DIVISION. 

DIVISION of algebraic quantities is the direct contrary to 
that of multiplication^ and consequently performed by direct 
contrary operations. ^ 

RULES. 

1. When the quantities in the dividend have like signs to 
those in the divisor, and no coefficient in either, cast off all 
the quantities in the dividend tba^are like those in the divi- 
tor, and set down the other quantities with the sign -j- for the 
quotient. 

2. When the quantities in the dividend have unlike signs 
to those in the divisor, then set down the quotient quantities, 
found as in the last rule, with the sign — before them. 

5. If the quantities in the divisor cannot be exactly founi 
in the dividend, then set them both down like a vulgar frac* 
tion, and find all the quantities of the same lett'.T8 that are in 
the dividend and divisor, and proceed with the co-efficient as 
in Case I, Sect. 38. 

4. If the quantity to be divided is. compound, range its 
parts according to the dimensions of some one of its letters, 
and proceed ^s in Sect. 5. 

5. Di^rent powers or roots of the same quantity are di- 
vided by subtracting the exponent of the divisor from that oT 
the dividend, and placing the remainder as ajl exponent to 
the quantify given. 
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Divisor. Dividend. 
<l) d)ad+Od( (2) -rf)-a<i-M{ (3) a)aa^aki 
U) -rt)o5( (5) b)+ab-'bd{ (6) -6c) «6c+^rf-M[ ' 
( 7 i 76) 42 - rf6( (8) 26x) 8a6x - 1 86jrc( <9) 26)a6 - 66 ( 

10) 20a)10a6-15flc( 

1 1 ) a— 6)aaa — 3aa6-|-3a66— 666( 

12) a+6)fla4-2a6+66( (13) a+6)a<i-66( 
U) Sa--6)6a'-96{ 

15) 3x«-4x+5) 18x^- 45x3+82x2 -67x+40( 

16) 4«-5a)48r^6ax*-a4a«x+105a^( 

17) 3x+4o)81x*-256a*( 

18) 2x-3a)16*x-272a'xa-firu4( 

(19) 2xy^g)4xy^x8z( 

(20) 20^2cy) (50a6v' 10acxj^( 
(2l)x»)x'( (22) 5+?0^( 

LXXXV. FRACTIONS. 

REDUCTION of algebraic fractioni is of the same nature, 
and requires the same raanagemeot, as that of numbers. 

A mixed quantity is reduced to an improper fraction by the 
rules in Sect« 38, Case 3. 



EXAMPLES. 
(1) Reduce a*^x I- ■ ■ ■ to an improper firactiori. 



a^-'OX 



(2) Reduce a 4-64- ^to an improper fraction. 

(3) Reduce a— x-j to an improper fractioo* 

An improper fraction is reduced to a mixed quantity, byibo 
rule in Sect. 38, Case 4. 



EXAMPLES. 
(4) Reduce to a mixed quantity. 
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(5) Reduce to a mixed quantity. 

(6) Reauce =- to a mixed quantity. 

Fractions of diflTerent-denommations are reduced to fractions 
of equal value, and to have the same denominator, by the rule 
in Sect. 38, Case 5^ 

EXAMPLES. 

(7) Reduce-p,—-, and-r, to a common denominator. 
' b a f 

b'^c d~~c 
. (8) Reduce — — randr j into one denomination. 

^ ' a+6 b—d 

* 

Fractional quantities are reduced into their lowest terms by 
the rule in Sect. 38, Case 1. 

EXAMPLES. 

^ % -r* , aaa-^abb , ., 

(9) Reauce — - — , . , , to iU lowest terms. 

^ ' aa-^aao-^-ob 

V «. 1 25az . aaa-i-bbb , , , 

1 10) Rfiduce— : — ^ — , nnu jV-, to their lowest terms. 

^ ' baz-f-ldaz aa-^bb 

The rules for addition, subtraction, multiplication, and divi- 
sion of algebraic fractions, are the same as fur numerical Irac- 
tions^ see Sect. 38, 30, 40, and' 41. 

' EXAMPLES in ADDniON. 

( 1 Y Add -r- H and — into one sum. 

^ ' b. d e 

(2) Add — . ; and ; together^ 

^ d-\-a d-^-a 

(3) Add -r-; — and — ; — together, 

^ ' d d 

EXAMPLES in SUBTRACTION. 
(1) From -r take -— . (2) From-~I- take — 
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^o. ^ ^H«« . , W ' ., _ 2ft ^, «+ft-<i 
C3) From — i— t^e — . (4.) From— r-, take ■■■ , . . 



EXAMPLES in MULTIPLICATION. 
^1) Mul. i±^ by ^. (2) Mul. a+~ bv -. 

(4.) MuJ. 2a-\ 25 by 36+4c. 



EXAMPLES in DIVISION. 

(,) Divide ^^ bv i. (2) Divide ^^ by f±|. 
^ erf • c ^ ' a ^ a-^b 

(S) Divide fl+4 by rf+4 (4), Dividp^ by i. 

^ J c c 



LXXXVL INVOLUTION. 

INVOLUTION is the raisiojj of any given quantity to any 
proposed power. 

L If the quantity propo^d to be inyolvf'd has no index* that 
is, if it be not itself a power or k surd^ \.\i*f. pcrwer thereof 
will he represented by the same quantity under the 
given index or exponent. 
Thus, the cube or third power of x is expressed by a^. 

And tlie sixth power, a+z, by a+ti , &c, 

2. But if the quantity proposed be itself a power or surd, it 

will be involved by muttipiying its exponent by the ex- 
ponent of the profjosed power^ , 
Thus, the fifih povv»-r oPx'^ is x**^, the founh power of 

ax^(i\^ is aa4^y)*^ the third power of w^^^tis tt-tj?\*. 

3, Aquiiitity componed of.several factors multiplied together 

is involved by raisin^ each factor to the power proposed. 
Thusj the square or second power of ax is a^x\ the cube 
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or th jnJ pow er of 2aj is 8q^8j^ > the f ourth power of 
4Xi*.« — xxXfl+/>-f-c is 16 X oa-^jTx)* k a -f 6 +t]*, 
and the square of the radical quantity o* x a -f- xi is 
« X a + a"|f . • 

4. A fraction is inrolf ed by raising both the numerator and 
the denominator to the power proposed. 

Thus, the cube or third power of -^ is -r-rr, and the fourth 

bob 

power of --YJ is —rj ; likewise the sixth power of 

jg ,. 

«— jr)' a— xf 

5. Quantities compounded of several terms are involved by 
a continual multiplication of all their parts. 

Thus a + ^ X a + 6 = a* + 2a^ + 6*. 

« 

EXAMPLES. 

(1) Involve or raise x to the fourth power. 

(2) Raise ax+s)* to the fifth power. 

(3) Involve 3x\* to the third power. 

(4) Involve -— to the sixth power. 

(9) Involve ov raise «+& to the 6\xt\\ power. This is called a 

binomial root. 
(0) Involve cr raise ar-*b %o the snetfa power. 
(7) Involve or raise a-^h to the sixlh power. This is called a 

tetiduai root. 
There is a rule or theoremr gifen i)y Sir Isaac Newton, 
whereby any power of a binomial or x—y, may he expressed 
in simple terms, without the trouble of those tedious moltipli- 
eations which are required otherwise. 

Tufio. 1. X— — X-— -X— --X -T— X— — X-^- X 

I Jb O ♦ * . O • 

Npte, m is the exponent of like power, that is, mab7 in the 
seventh power, 6 in the sixth power, &c. 

So that if x^y is to be raised to any power m, the teniis, 
witiioot their coefficients, wfU be 
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iw-1 m-2» m-5* *m-V ni'-S^ m-«« 
*^,» ,ar y,x y,x, ' yx, yx, y, 

$cc. contfnoed itit tht exponent of^ becomes equal to m: and 
the coefficients of the respective terms will be 

m— 1 m— 1 w— 2 m—I m— 2 m— 3 

,M— 1 fn— 2 m— 3 m— 4 m— 1 m— 2 w— 3 
«X_ X-— X-^ X-5-m.X— X— X-^ 

So by this theorem any quantity^ consisting of two termSt^ 
is raiseu to any power m, with great ease and perspicuity, and' 
will be of great service to the young algebraist^ if properly 
demonstrated to htm by kis tutor. 

« 

LXXXVII. EVOLUTION,, 

EVOLUTION, or the extraction of roots, being directly 
the contrary to mvoiiitioii, or raising c^ powers, is perfbnned 
by converse operations, viz. by the division of indices, as inyo- 
Itttlaii was by their ankipltcttli^ii. 

Thm^ the square rcM>t of ar ^ i» j ^ the cu be ro ot of x^ is 

x\ also the biquadratic root vfx^yf will b« x-\^t and th^ 

cube root of xx-^-yy]* wiJl be xx-^yyp. Moreover the square 

root ofxx— j^'^ will be xx— jrj^*, its cube wmixx^^w, and 

its biqttadvfttie root jrx-fjjiT, and so- of others. \ 

Ev^lvtion of ceippetmd quantities is performed by the 
following 

rule/ 

First, place the several terms, whereof the given quantity 
til composed, in order, - accordinr to the dimensions of some 
letter therein, as shall he judgeamost commodious : then let 
the root of the first terofi be feinid, and placed in the quotient ; 
which term being subtracted, let the first term of the re^^ 
maind^r be brought down, and divided by twice ^e first l^rm 
of the quotient, or by three times its square^ or four Um«s^ 
its cube, 9lc, according a» the root to be extracted is a sauar^ 
cubic, or biquadratic one, &c. and let the quantity thence 
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s arising be also written down upon the qaotient ; and the whole 
lae raised to second, third, or fourth, &c. power, according to 
the aforesaid cases respectivel3s and subtracted from the 
given quantity ; and if any thing remain, let the operation 
be repeated, by always dividing the first term of the remain- 
der by the same divisor, found as above. " , 



EXAMPLES^, 

(1) It 13 required to extract the square root of x* +2x^4-^-. 

(2) It is required to extract the &(]uare root of x^—2xj^-\-y\ 

(3) It is required to extract the square root of x* — 2arjy-f- 

3xy-2jr/-fy- 

(4) Extract the cube root of x^— Ojr'^j^-fliZxy^+sy. 

(5) Extract the biquadratic root of 16x^— 96r*jf-}-2l6j» 



LXXXVIII. INVOLUTION of SURD QUANTITIES. 

1. When the surds are not joined to rational quantities, they 

are involved to the same height as their index denotes 
by taking away their radical sign. 
Thus y/xr will be x\ and v^xx^-jry will be x*+j^*, &c. 

2. When surds are joined to rational quantities, involve the 

rational quantities to the same height as the index of the 
surd denotes ; then multiply the involved quantities into 
the surd quantities, after the radical sign is taken away^ 
as before. 
Thus x^yyvfW] be xy, and 4x^/jrx+j)ry, will become Idxi 
4-16xy; likewise, 2x'^x+y^ will hecpme 8x*+8xy, 



&c. 



LXXXIX. EQUATIONS. 



AN equation is when two equal quantities, differently ex- 
pressed, are compared together, by means of the sign =; 
placed between them. 



JEquat'ioifig. 9^7 



REDUCTION of SINGLE EQUATIONS. 

RULES. 

1. Any term of an ^equation may be transposed to the con- 

trary side, if its sign be changed. 

Thus, jr-|-I2=20, then will x=20-12=:8. 

2. If there be any quantity by which all the terms of an 

equation are multipliecf, let them all be divided by that 
quantity: but if all of them be divided by any quantity^ 
let the common divisor b.e cast away. 

Thus, (ix=iah, then will x=-; also, if r-=7-,a?=a, by the lat- 

ter part of the rule. 

5. If there be irreducible fractions, let the whole equad^be 
multiplied by the product of all their denominaMre ; or^ 
which is the same, let the numerator of every t«[) in the 
equation be multiplied by all the denominat^ except 
its own, supposing such terms (if any there be) that 
stand without a denominator to have a unit subscribed. 

Thus r+^+^=ll, reduced is 6j+3x+2j:=66, or ar=6 

2x 4*jr 

per rule 5. Again, ~ +12=— +^# ^^^^ reduced Will 

become 10.r+180=12a:+90: then per rule 1, ar=45. 

4. If in your equation there be an irreducible surd, wherein 
the unknown quantity enters, let all the other terms be 
transposed to the contrary side (by rule"!.), and then if 
both sides be involved to the power denominated by the 
surds, an equation will arise free fron> radical quantities, 
unless there happen to be more surds than one ; in which 
case the operation is to be repeated. 

Thus v^j:+4=12, by transposition, becomes i^x=sI2— 
^ssS; whic h, by sq uaring both sides, gi*es x=s64. 

Sa likewise, y^a«-t-xi: — c=^, becomes i/aa-^xxzzzh'^'Cl 
squared, gives aa-^ xx :=:.bh'\'2cb-^cc-\' , then per rule 1, 

x*s=:a*+^*+2e<5^+c*, and 3r=s^<i*-|-/^+ficri+^*. 
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S. HaFing by the preceding rules, if therfe be occasion, cleared 
your eqttatipbx>f fractional and radical quantities, and so 
ordered it, by transposition^ that all the terms wherein 
the known quantities are found, may stand on the same 
side thereof, let the whole be divided by the coefficients, 
or the sum of the coefficients, of the highest power of 
the said unknown quantity. 

24i 
, Thus^ if 6x=24r, then will jr2b---=i4; and ir4x=48— 2x. 

o 

then will 0x=49, per role 1, and xxr— s^. 

6 

EXAMPLES, 

For the Yeanier's exercise in the foregoing roles, set (town 

1 promiscuously. 

0) H 2(>-.3x- a=rdO-7jr, what is the irake o€ x ? 

(2) When 5r-.l6=3jr+J2, what is x? 

3x 5x 

(3) If —+5=— +2, what is x equal to ? 

4 V 

7x Ox 

(4) If ^-5=y--8, what is xT 

(5) When ^- — 8=s74 — ^, query xf 

(6) If 5^-^=48-^, what is the v^aue of xf 

4 8 

'4x 

(7) Required the value of xi when 3§ — 5^=*^' 

(8) When -;r-=''^ — T*^* q^ery x ? 

45 57 

(9) If -——--=- -, what isiiie value of x f 

. 2x4*3 4j:— 5 , 

4flbr 35x 

(10) If 2» ^, what is x equal to^? 

(1 1) If — -p-^53:.*_-, wi^at is X equid to ? 



N' 



i 
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( 1 2) When — ■ st8+l2, what is the ralue of x f 

(13) Suppose ~|-+-i-=5l6 •^-^* query jc.? 

( 1 4) Suppose ax-f'6*= — J^ — , query x f 

^ .1 

(15) If ^^^+12=17, what is x? 

3 . 

(16) What is the value of j, when ^^ l2+*=:2+v^ jf ' 

2a 

(17) If v^or+^^a+xsv^a+j, what is x f 

(18) Suppose 615x--7xxx=48x, qu^ry x Z' 

(19) Suppose t^ a*4-x*=^+x*, what is x equal to? 



LXXXIX. Of the EXTERMINATION of unknown 
Quantities; or, the REDUCTION of two or more 
EQUATIONS to a single one. 

RULE. 

1. Observe which of all your unknown quantities is the least 
.involved, and let the value of that quantity be found in 
each equation (by the rules already given)> lookioK upon 
all the rest as known : let the values thus found be put 
equal to each other (for they are equal), because they all 
express the same thing; whence new equations will 
arise, out of which that quantity will be totally ex- 
cluded ; with which new equations the operations may be 
repeated, and the unknotvn quantities exterminated, one 
by one, till at last you come to an equation containing 
only one unknown quantity. 

Thus, let the given equations be x4-^=l2, and 5x-fS!y 

-s50, to find X and y. 

Now1>y transposing y and 3^ we get x^ l^-^y, and 5x=s50 

50 — 5v 
— 3y, from the last of which equations, x= — -—=»-. 

Now by equating these two values of x, we have 12-*^3:t 

O 



t 
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r-^ and therefore 60t-5j^=50— 3^, from which 

10 
yzrz-—, =5, and x=:12— ^=12 — 5c=:7. 

2. Oi% let the value of the unknown quantity, which you 
would first exterminate, be found in that equation where- 
in it is the least involved, considering all the other quan-. 
tities as known ; and let this value and its powers be sub- 
stituted for that quantity and its respective powers in the 
other equation ; and with the new equations thus arising 
repeat the operation, till you have only one unknown 
quantity and one equation. 

Thus X being the first equation (in the last example), =12 — jr, 
then by substituting this, value of x, in the second, that 
is 60— 5y, rwust be wrote in the room of its equal 5x; 
whence will be had, 60 — 5y+=50 ; 

and from hence ^=r 7r=5, as before. 



3. Or, lastly, let the given equations be multiplied or divided 
by such numbers or quantities, whether known or un- 
known, that the term which involves the highest power 
of the unknown quantity to be exterminated may be the 
same in each equation ; and then, by adding or subtract- 
ing the equation, as occasion shall require, that term shall 
vanish, and a new equation emerge, wherein the number 
T)f dimensions (if not the number of unknown quantities) 
will be diminished. 

By multi[)lying the first equation by 5, we shall 

have - - - - .5x-|-5y=GO 

from whence subtracting the 2d equation, viz. 5x-|-3^=50 
there remains - - - 2^=10 

whence 5^=5, and x by the first or second equation will t>e7, 
still the same as before. 

The first of these, t)\ree ways is the most commonly used ; 
but the last of them Ts, for the general part, the most ea^y and 
expeditious in practice. 
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EXAMPLES. 
( 1 ) Let < ±JZ.k'^ 5 f query, the value of x and y f 



2^3 U 



(3>Ut/^+^+|=47 >queryx,j(,and*> 



3 • 4 ' 5 

r . V z 
-+- -=38 



(4) Let < > query x andjf 




(5) Given/ I what is the ralae of 
*^ ^ ^ • 2v-* I Jf and*? 

rx+y=8oi 

(6) Given 4 x+8=:70 > to find x, y, and *. 

(8) Let there be given x—j^=2, afjr+5jr—6y=s 120, to ex- 
terminate X f 

(9) Let l^t^Tl.^ \ query x, 5^, and z f 

r=12 ^ 
!=20/ 

> query x,y, and cf 



Cx+y'\-z:=z 
\x+2^+32 

CO) ^^ <, „ 

(3+1+'= 



02 
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XC. aUADRATlC EQUATIONS. 

A QUADRATIC eq^uation is when U imtotieii out onbiovn 
quanlity^ and at the same time the aqaaee of tliat quantity, 
and the product of it multiplied by some unknown quanti^. 

Of these equations thete are thnee (brnis : 

- xx+6x + 1 2=r 52 tfce first fonm. 
2aj.— 6x+12=20 second. 
6xx— x=:8 - third. 

All of which n)ay be soi\^d by ^e fbllowiog 



K Transpose aH the terms that involve th« unknomrit quantity | 
to one side, and the known terms to the other side of '■ 
the equation. , 

2. If the square of the unknown quantity be mvlliplied by 
any coefficient, you are to divide all the tenos by that 
' coefficient, that the coefficient «f the square Qf the un- 
known quantity may be unit. 

5. .Add to both sides the square of half the coefficient prefixed 
to the unknown quantity itself;, and the side of the 
equation thai involves the unknown quantity will then 
be a complete square. 

4. Extract the square roolt from both sides of tile equatktn, 
which you with find on one side always to be the un- 
known quantity, with half the afopesaio. coefficient sub- 
joined to it; so that by transposing. this half you ntay 
obtain the value of the unknown quantity expressed in 
the known term. 

Thus, by Rule 1» the three aforesaid' equations will become 
as follow ; 

tint jcjr-f 6a»5^-- 12=j4e ; 
Second 2x*-6x=20-12=s8 ;* 
And Third r»-6x=-8. 

And by Rule 2, the second equation wilLbeciome 
jcx — — = -, consequently x — 3x = 4. 

Then, by Rule S, these three equaticHVLwiil becpcne ais fol- 
lows, viz. 



Second j* -3x+2,25=r 4+2,25=6/25 ; 
And Third x*--d*+|ia:9^8 = l. 

A]so> by Rule 4, they WiH b^c^me as follow : 

First x-f 3fc*v^4.9 =7; 
Second jc - 1,5 i=v/ 6,25 =2,5 ; 
And Third a:- 3=v'l =1. 

Then by thie ruUs of reduction, 

x=2,5+ 1 >5 =±4 > so, (rafc4k 
»= 1+ 3=4). 

All tjuadratic equations may be sol?«d by AefbllwviHg gene- 
ral theolf«kii : 

Thus, suppose the second ^qucition were required to fie solved ; 
First let ^ii»2, B«ts6, and C=te8. 

Then U wiU sWifid Axx^Bx^C. 

1^ r. 1 ^ Sr C 

Per Rule 2,- jx --•*--=—. 

A A 

Also per Rule 3, xxz=: — |-t-*-| h-J ^"1 the two 

ractions -■ — and — #hen ihrown iitte one« ffivte 
4aa a . 

— r * which, ditided by n, gw^"-— — : thfetefolt 

bx . 4iia , W+4«<r 
XX "F-rrH* 



a bb 4ad 

Now let bb'-^'^acaxde, then the^«aiit)o will atand thus, 

.AT, Mm - «,4 2fi* 

MT h- - — = : then per Rule 4, Jt — r= — ; 

.1. r *+* i. . *+* H-* 

therefore « : — : that i8, * at -—-* or x«s~^ . 

2a ' 2a 2a 

aE.F. 

EXAMPLES. 

(f) Suppose x£^4^=±)2, wfaath the value of rf 

(2) Suppose 12iap— 420»i=: — 1206, qtiery x/ 

(3) Suppose 4«-f'^0^^2 1 ^j vvhat is x equal to i 
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Suppose a=B21, or any other number, and e=7> the lesser 
iMimber: 

"a+es=*=28 V /"Sum, 
a^e=d=:\4f I 1 Difference, • 
ae=p=sl4f'! I I Product, 



, 



Then let/ ^^^^3 ^ :||< Quotient, 

aa4-Ctf=2=490 1 f S«;«^ of their squares, 
^aa-^€eszx=z^92 J \^I>iffcr. of their squares. 

Any two of these six letters («, d,p, q, x, z,) being ghren, to 
find the rest ; which admits of 15 variationa or questions, and 
are those which Mr. Ward has so excellently answered in his 
Mathematiciaqi^s Guide. 

Question I . Suppose s and d were given, and it were required 
by them to find a, e, p, q, z, and x f 

2) Let s ^nd p be giren,- to find the rest? 

3) Suppose 5 and q were given, to find the rest? 

4) Suppose < Jind z were given, to find the re^t ? 

5) Let s and x be given, to find the rest ? 

6) Suppose d and p are given, to find the rest I 

7) >Let d and q be given, to find the rest ? 

8) Suppose d and 2 are given, to find the rest? 
9} Suppose d and x were given, to find the rest? 

0) Let p and q be given, to find the rest ? 

1) Suppose p and z be given, to find the rest? 

2) Let p and x be given, to find the rest ? 
^.3} Suppose o and z were given, to find the rest? 

(14) Let q and x be given, to find the rest? 

(15) Suppose % and x were given, query the rest? 

These fifteen questions being pursued throughout, to 
find the value of all the unknown quantities will afi^rd a 
great variety, and will be found to be of great service to the 
pupil, in the solution of most questions. 
Note.-^l would advise the learner to use the same numbers, 
for the respective value of each quantity throughout all 
the questions, as they will be more satisfactory in proving 
the work than various numbers will be ; not but any 
number may be taken at pleasure, provided the number 
represented by a be greater than that by e, &c. 
The pupil may make a numerical calculation in each 
question. 



< 
( 

! 
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PROBLEMS. 



(1) What two numbers are iho^e, whose 'difference is 20, 

and whose sum is 70? _ 

(2) What two numbers are those, whose difference is I*, and 

the quotient of the greater divided by the less is 3f 

(3) What number is that, whose third part, added to its 

fourth, will be 21? 

(4) What number is that, whose third part exceeds its fourth 

by 4? » 

(5) What number is that, whose third part, less 25, is equal 

to its fourth, less 4? 

(6) What numbers are those, whose difierence is 8, and the 

difierence of their squares is 208 ? 

(7) What two numbers are those, whose sum is M, and the 

greater is to the lesser, as Q is to 3 ? 

(8) Find two numbers, the product whereof is 108, and the 

triple of the greater divided by the lesser is 4. 
{9) Find two numbers, to whose sum if you add 8, the 
whole will be double the greater; and if you subtract 
4,5 from their difference, the ren^ainder will be half the 
least. 
(JO) Find three pumbers^ so that the first and half the re- 
mainder, the second and one-third of the remainder^^ 
and the third and one-fourth the remainder, may al- 
ways make 34. 

(11) Divide 100 twice in two parts, so that the major part of 

the first division may be three times the minor part of 
the second division, and the major part of the second 
may be double the minor part of the firsL 

(12) Three persons, A. B. and C make a joint contribution, 

which in the whole amounts to 76/. Of this A. con- 
tributes a certain sum unknown : B. as much as A. and 
10/. more ; and C. as much a<; both A. and B. together. 
I demand their several coniribu^tions. 

(13) There are 480 men to be placed in an oblong, whose 

length and breadth togetlier make 52. How many in 
' each front? 

(14) Sold a quantity of tobacco for \Qs. part of which at 

is, per pomid, and the rest at 15^ Now the first 
part was to the latter as i to |. How much vvas sold 
of each sort ? 
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1.5) After paying away } and | of my nioiiey> I feniid 66 
gaineas left m my bag. What was in it at first? 

16) What two nnmoers are those, whose sum, mnltiplied by 
the greater, pnodocei 77 ; and wrboae dHlerence, mnlti- 
plied by the lesser, giycs 12? * • 

17} What WMobeTf from whose double 10 being «»btnN:ted, 
the square of th« reduioder^ teas I, will be eqval to 7 
times the said nomber? 

1 8 } A father at his death left, by his will, 1000^. (a be divi- 
ded between his son and daughter, in such a manner that 
^ part of his share should exceed f part of tiers by 10/. 
How mutt the lOOOl. be dhrided ? 

19) The continual product of four numbers in arithmetical 
progresMon is 043, and the common difierence 2. What 
are those numbers? 

20) If to my months yon. should add half this suoi. 
And one-eighth more, and then should subtract mxt, 

' The residue would such a number be 
As twenty«one, being squared, assuredly. 

21 ) Three numbers in geometrical progression are required, 
so that the difference of the first and second may be 6, 
aud of the second and third \5. ' 

22) To find a number, from the cube o£ which if you sub- 
tract 19, CMEid multiply the remainder by that €«be« the 
product shall be 216. 

23) Sixty thousand brave soldiers m battle there Were 
Placed on a vast plain, and in form a long square: 
Now on hoiir many acres of ^oend did &ef itand. 
At two yards three qoarters between man mid man? 
And how many in rank and file will them be. 
When their breadth to their length is as two are to three? 

2i) A genera], disposing of his army into a squioie battle, 

found he had 284 soldiers over and above; but increasing 

each side with <me man, he wanted 25 to €11 up the 

square.- Query, the number of soldiers? 
25) Old John, who had in credit liv'd. 

Though now fedoc^d, a sum rieceiv'd. 

This lucky hit's no sooner found. 

Than clamorous duns came swarming ronnd*^ 

To th' landlord — baker — ^mahy more, 

John paid, in all, pounds niuety-four. 

Half what remained a friend he lent; — 

On Joan and self one-fifth he spent; 
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And when of mil tbeie rains bereft; . . 
One tenth o' th' sum received had left. 
Mow nhaw your Bkill^ yt learned ydiHbs, 
And by your work the sum product 

(26) In a rectangle ABCD^is giYcti the diffference bet««een 
the length, A B, and the ^agond, 1ft D, thkt % D £;±2 ; 
likewise 4he difierence between the bTeaMi, AD, «ftd the 
diagonal, B D, that is, F Dsz9 ; reqairdi Ihe «id«9 4Df the 
the rectangle A B, A D. . 

(27) In a iriangk» ABC» the several vides m gnM* viz. 
ABotli, ACsliw £ Cat: 15, and the peifiradicttlars 
CD being drawji. Required the segments 6f ite base 
BD, DA. 

-(28) Suppose the plate of a h>oking-gfa^s tS 1 8 inches by 12, 
and is, to be framed with a frame of equal width, and 
whow area is to be equal to that of the glfi^s^ the wj()th 
of the frame is required. 

(fi9) One nmming in May I went to aarveyi 

As 6o«n as bright Sol I espyM; 
I meaauTed romNT a fourM»raer'd grauwl* 

The margin's* the length of each side : 
The angle at B, together whh D, 

A hundred and fifty degrees ; 
The meadow's content is all that I want : 

Assist me, kind youths, if you please. 

(30) A gentleman a garden had, 

Fiite score feet long, and fear soere broods 
A walk of equal breadth, half i^eotid. 
He made, that took up half the grouad: 
The figure in tijie margin see. 
How wide. the walk* I pray tell me ? 

(Si ) Ye skilful artists, be so kind 
The fenoes of a field to find ; 
Triangular the form of groand; 
Its area twice twelve chains was found ; 
One at the base, observe, I kneW , 
Just thirty-si jc and fifty-two; 
And cub'd when every side shall be, ' 
The sum you in the margin see.**^ 

For more «;xamples, see'^^ct. 30 and SI. 



• AB=l5.6o 
BC=i3.«o 
CDasicoo 

DBBe26.00, 
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A few diyerting QUESTIONS. 

(1) A Cheshire cheese, when in ooe scale^ weighed 76 lb. ; 
but on being cha]:>^§d/ii9^i^.the other scale, it weighed 
only 56 lb. Query, the true^ weight? Ans. 65,1965 lb. 

The general rule for questions of this sort is, to multiply the 
two weights 'together, aii4 extract the square root of the pro- 
duct, which root will be the true weight. 

{2} A stone, weighing 40 lb. is by, 'accident broken into 
^ four pieces, by which may be weighed wv number of 
.pounds, from 1 lb« to 40 lb. Query, the we^ht of each 
'piece? .. .tt'^i ' ' 

A General RULE for the Solution, of Questions of this 

Nature. 

• To double the first or least weight, which always ' contains 
one pound, add 1, and it gives the second weight. ' 

Again, to doHble the sum of these two weights, add 1, it 
produces the t^ird weight: and again, to double the sum of 
these three Wfights, add 1, and we shall have the fourth 
weight. 

(3) A certain company being at a public house, their reck- 
oning came, to 6$. 4fd. The number of persolis in com- 
pany were equal to (he. farthings each spent Query, the 
number in company, ^and what each i^pent? 

The general rule.to answer questions of this sort is, to reduce 
the given sum to itsjowest name mentioned, and of that ex- 
tract the square root, which will be the answer. 

A pack of cards being laid into any number of heaps, so 
that the spots on the bottom card of each heap, added to the 
number of cards laid thereon, may make 12, by giving the 
number of heaps, and of the cards left out, to find the number 
of spots on all the bottom cards. ' 

Questions of this nature are solved by the following 

Theorem : 

Suppose n=the number of heaps, 

rssthe number of caras left. 



Wathe whole pack - .. 
x=:the number of spots reqaired. 
TThen the Theorem will be 13x»— it^+^=a:, the number of 
spots required. 
{4} Suppose a pack of cards be dealt into seven heaps> and 
then there are 12 cards left out. Query, the number of 
spots on all the bottom cards ? 

(5) What dimensions must 1 give to a joiner to make a ca* 
bical box that will hold 2000 oranges of 2{ inches diame- 
ter each, supposing the oranges globular, keeping that 
form, and laid in rows exactly at ihe top of each other ? 
Ans. 31,498 inches inside. 

(6) A master-joiner gives to one of his men a plank that is 
10 feet by 2, with orders to make of it a square table, 
equal in area to the said plank, but not to exceed five 
segments: the poor man being Ignorant of lines (and 
not willing his master should know it), would be greatly 
obliged to any one who will draw the plan how the said 
plank must be cut and applied together. 

(7) A person being asked what hour of the day it was, an- 
swered, it is between 5 and 6, and both the minute hand 
and hour hand are together* Required the hour of the 
day ? 

(8) A lady has a dressing-table, each side of which is 27 
inches: but she is desirous to know how each side of the 
same may = S6 inches, by having 4f feet of plank, 
superficial measure, joined to the same. The plan . in 
what manner the plank must be cut and applied to the 
table is required. 

(9) A gentleman purchases a piece of land in 
form of a parallelogram, and encloses one 
fourth part (as per figure) to build a house 
and other conveniences upon : now be de- 
sires the remainder of this land may be 
divided into four parts, eqQal and similar 
to each other, to be appropriated to such 
uses as he shall hereafter think proper. The plan is de- 
sired. 

(10) Required to divide a given trapezium, of two equal parts, 
. geometrically, by the shortest line possible. 

(11) A person, for a considerable wager, is to travel from 
a town A. to another B. but he is to call at a place 
which is somewhere <m the line ab. Now his time 
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limitecl being very shorty he is desirous to 'know, (by 
geometry) the sitoation of the place on the line a b, 
the distance from thence to A. and B. being the shortest 
possible. 



(B 



(12) All the difftfent ways possible in which a gentleman 
can place his servants^ combining them by 1,Q,^, &c. 
at a time» are PG079d. What nnmber of servants docs 
he keep? 
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CONTAINING 



Various Forms of Acquittances, Promissory 
Notes, Bills of Exchange, Letters of Advice, 
Letters of Credit, Bills of Parcels, and Bills on 
Book Debts ; all of which are adapted to such 
circumstances as occur in real Business, to en- 
ter a Pupil in the manner and Mettiod of Com- 
merce, and to make him ready at Computation. 



A general Receipt. 

Received, Aagust Oth, ISOa, ofMr. Anthony Buskin^ the 
sam of fifey pounds, in full for one quarter's rent, due at Mid** 
summer last, and of atl demands. 



.£ 50 00 00 . ' By me, Hbnry Hedges. 



A Receipt or Acquittance for Rent paid, 

RECEIVED, this 5th day of January,. 1806^ of Mr. 
Thomas Field, the sum of thirty-two pounds sixteen shil- 
lings, in money, which, with eight pounds four shillings 
more, disbursed bv.the said Thomas Field, for taxes and re- 
parations of the messuage and tenements he now occupies, 
situate in Chiswell-street, London, makes in the whole the 
sum of forty pounds^ and is in full of half a year's rent 
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doe to me oat of the said premises at Christmas-day last. — I 
say, reoeiyed by me, 

«£ 40 00 00 Thomas Rose. 



Jin Acqtdttancefcr tkbt recmed of a 7%ird Hand. 

RECEIVED, this 10th day of July, 1806, of Mr. Joseph 
Stanley, by the hands of Mr. Clark Stanley, the sum'of seven 
pounds, in full for certain goods bought by the said Joseph 
Stanley of ifie. — t say,^ received in full of ^n demands, by 

1M| 



•* 



^7 00 00 * FaANCis CauMP. 



An Acquittance far Money received in Part qf a Debt due on 

Bond. 

RECEIVED, this 16th of June, 1806, of Mr. Thomas 
Brown, the sum of ten pounds ten shillings and sixpence, in 
part of payment of a greater sum, doe to me on bond from 
the said Thomas Brown. — I say, received by me, 



Ma«a*afeM»«riM 



jflO 10 6 Thomas Hedges. 



An Acquittance for Money received by a third Person for the 

Use of another. 

RECEIVED, this 18th day of March, 1 806, of Mr. Edward 
Hedges, the sum of twenty pounds, in full for work done by 
Charles Day, for the said Mr. Edward Hedges.— I say. re- 
ceived, by the order and for the use ^f the said Charles^ Day, 

by 



•««**MM<aiib^< 



jf 20 00 00 Thomas WooTON. 
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A Receipt for Interest due on Bond. 

RECEIVED, th« 13th day' of January, 180(5, of Mr. 
AbrahAoi Brooks, the sum of fiTe pounds, in fM for one 
3^ ear's interest of 100/. due to me at Christmas last, oil bond 
from the said Abraham Brooks.— I say, received by me, 

£500 David Burn. 



Kote, — Besides these receipts to be taken oo payment of 
money due on bonds, it is prc^r to have each payment men- 
tioned on the back of the obligation. 



An Acquittance for a Legaci/, 

RECEIVED, this 29th day of July, 1806, <»f John Roberts^ 
executor of the last will and testament of Saamel Oreeii> lafte 
of Westhum, in the county of Essex, deceased, the tmn of 
one huiidred pounds, in fall of a legacy bequeathed to m^t in 
and by the last will and testament of the said Samuel Green* 
1 say, received in full of all demands, by me, 

«£ 100 Joim Jarrbt* 



An Acquittance to an Administrator on Payment qf a Debt' due 

from the lattstau. 

RECEIVED, this SOth day of July, 1 806, of Mr. William 
Jarret, administrator of the goods and chattels, rights and 
credits, of John Noon, late of Bristol, in the coonty of So- 
merset, deceased, the isum of three hundred pounds, m full of 
a debt, owihe to me by the said John Noon in his life-time, 
for household goods by me sold him. I say, received in full 
of all demands, by me, 

£ 3dO 00 00 Georgb Chinner, 
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A Receipt proper to be taken vpon a Person* s giving a Promissoty 

Note /or a Book Debt. 

RECEIVED, this 20th day of April, 1806, of Mr. William 
Straight, a promissory note for the sum of sixty pounds, pay- 
able to me, or order, three months after date; v^kich sqdi, 
when paid, is in full of all demands. — I say, received by ne, 

^ ea 00 00 Thomas Ross. 



An Acquittance for the Purckase^Money on executing a Comoey^ 
anctf to be indaned on the Back of a Deed. 

RECEIVED, the day and year within written, of the 
within-named Thomas Bisson, the sum of seventy pounds, 
being the full consideration-money within- mentioned to be 
paid to me. — I say, received by me, 

«f 70 00 00 Charlss Barbok. 



Witness to the payment 7 
of the money* j 



A Receipt for Writings intruUed in a Person* s Hands. 

RECEIVED, this 25th day of November, 1806, of Johii 
Stag, of Eye, in the county of Suffolk, four several deeds or 
conveyances : one of them purporting to be a lease of a mes- 
suage, situated in Narrow-street, Lime house, and made be- 
tween John Lee, of Wa'pping, and William Burt^ of West- 
minster; another to be an* assignment of the said lease, and 
made between John Vyse, of New-street, London, and Felix 
Morgan, of Bangor, in the county of Caernarvon ; and the 
other to be a lease and release, and made between John Jee, 
of Barking, in the county of K&sex, and John Beven, of New- 
haven, in the county of Sussex; for which several deeds or 
writings, I hereby promise to be accountable, and to re<Kk« 
liver the same to the said John Stag on demand. 

Witness my hand, 

HSNRY WglGllT. 



f 
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The Form rfFromiHory Notes, or common Notes for Money. 

The Form qf one payable on Demand, 

I promise to pay to Anthony Wilson, or order, on demand^ 
tbe sum of twenty pounds, for value received. — Witness my 
hand, this first of January, 1806. 

JE^O 00 00 Henry Wilson. 



TTte Form (^ one payable at a certain time. 

London, January 4, 1806. 

THREE months after date, I promise to pay to Mr, Aaron 
Brooks, or order, the sum of ten pounds, for value received 

by me, 

Charles Vtsb. 



jC 10 00 00 



Form qf one payable at sundry Times. 

I promise to pay Sir. Aaron Pay» or order, the sum of 
thirty-six pounds, in the manner following : ten pounds, part 
thereof, three months after date; sixteen pounds more the 
20th of May- next ; and the remaining ten pounds the 27th of 
July next following, for value received.— -Witness my hand> 
at London, the 2d of January, 1806. 

John Cowcher^ 



^36 00 00 



Form of one for Goods received. 

I promise to return John Whyley, Esq. or order, on de- 
mand, one casket of jewels sealed, one hundred ounces of 
gold plate, three hundred and fifty of silver ditto, one hundred 
carats of oriental peaHs, ami a five hundred pound bank note, 
received of the said John* Whyley, Esq. for self and company, 
March 4th, 1806, by me, 

James Cowcher. 



4 
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Form of Inland Bill* qf Exchange 
Form ^ out f^fMttA Sight, 



of itX) 



Bristol^ January 14, 1^06. 

AT sight pay Mr. John Barwick, or order, th( dam of one 
hundred pounds, the value received of Mr. James Barwick, 
and place it to acoomity ass per advice from 

William Barwick. 
To Mr. Charles Davis, at the Horse 7 

G«anfa!« Whitehall, London. 3 



Form cfone payable qftcr Sight. 



of 64 17 6 



London, June 12, 1806. 

AT ten days sight pay Mr. William Straight, or order, the 
turn of lixtyoflMir pobnds tetenteen shillings bnd ftikpence, 
the valot Yocaif «d mtti ThDiMi JohntiOii> Esq. ^bbA pliiceJttd 
ictoQBt, as per adviee fir^m 

GfiDft^E DiUR. 

lb Mr. Thomttt Lawr, ) 
Clothier^ Salisbury. J 

Form of one payable after Date, 

£ 70 

Edinburgh, July 2, 1806. 

I'HREE months after date, pay Sir John Walker> or order^ 
the sum of seventy poun^ sterlings value in ourselves, and 
place i^ witbeut more advice* to the account of ^ 

Thomas and James Bubn. 

To Sir Thomas Bisson, Lombard- 



street, London. 



} 



<£40 
• London, Nov. 24, 1806. 

Messrs. Fox and Payn. 

PAY Thomas Staoley, or bearer, forty pounds on accoant. 

Thomas Pbttit* 

Another. 
SIR, Y6rk, June 4, 1806. 

PAY Mr. Thomas Ross, or ,bearer, one hundre4 pounds, 
on demand, and place it to my account. 

Thomas Clifford. 
To Mr. John Hawkins, silver- 
smith, Whitechapel. 



} 



Form of Foreign Bills of Exchange, 

For Crowns 600 at Usance, 

London, July 12, 1806. 

r AT usance pay this first of exchange le- 

London on y Henry Gibbons, or order, six hundred crowns, 

Paris. < for the value here receive.d of Samuel Drum- 

First Bill. J mond, and place it to aGC€ittnt> as per adArice 

V.from 

John Pla\^. 
To Mr. George Pain, 7 
merchant^ at Paris. 3 



For Crowns 600 at Usance, 

London, July 12, 1806. 

AT usance\pay this my second of exchange, 

my first not paid, to Joseph Lindman, or order. 

Second BiH.^six hundred crowns, ^r the value reeeived o4-' 

Sir George Wayer, and place H to account, as 
per advice. 

Thomas Swift. 
To Mr. Robert CUfibrd, > 
merchant^ at P^ris. > 



510 jippendir. 



£ ^O'^ I5r 3}d. Sterl. at 3Hd. 7 ^o ^ g ,8^^ 

per ot bterl. usance.. j^ * r ' 



/^ AT usance pay this first of exchange to 

T 1 V^^^n^^^B Vyse, or order, six hundred and two 

London on 1 , wV , .,,. ' , ^. 

"R ft 1 ) pounds fifteen shiihngs and three pence one 

F' t "R'll j^^'"^hing Slerl. at thirty-four pence one farthing 

£ Flem. per pound Sterl. value of Samuel Turner, 

V^Esq. and place it as per advice from 

Your most humble servant, 

Thomas Woold ridge. 
To Mr. Samuel Cook, mer- 7 
chant, at Rotterdam. J 



Form of a FdctOr^s Remittance to his Entployer. 



For Crowns 7C0, at 54rf. Sterl. 



Genoa, Sept. 6, 1806. 

AT twenty days sight pay this my first of exchange to 
Thomas Godfrey, or order, seven hundred crowns, exchange 
at fifty-four pence per crown, value received of the Lords of 
the Regency, and place it to the account of Mr. Wiiliam 
Stanes, of Lyons, as per advice from him. 

George Ward. 
To Mr. Francis Baker, banker^ 



Lombard -street, London 



ker,7 



Mr. WiUiam Stanes^s Letter, advising his Concurrence to the 

"- afore-mentioned Draught, 

SIR» Lyons, Sept. SO, 1806. 

Mr. George Ward, of Genoa> has this day desired me to 
furnish him with seven hundred crowns^ payable to the resi- 
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dent of the States at London. I have therefore ordered him 
to draw for the said sum on you^ which please to honour as 
U8aa1^ and put to the account of 

Yotir friend and servant, 

William Stanes. 
To Mr» Francis Baker, banker, 1 
Lombard-street^ London. y 



Form of a Draught on the Employer for Value of Goods shipped 

him per Factor, 



Mi trees 400 at usance. 

St. Andrews, June 25, 1806. 

AT usance pay this my first of exchange 
to Mr. Edward Ross, or order, four hundred 
Nortt» Britain 1 mil rees, the vaiue here shipped for your use 
on Lisbon. Supon the Santa Maria, of Naples, and con- 
^signed as per advice from your very humble 
servant, 

Michael Godfrey. 
To Signor Santilena, 7 
' at Lisbon. j 



Form of an Employer's Letter with Remittance to his Factor, in 
a Bill qfthe said Factor* s Correspondent. 

Mr. Thomas Dale, 

ACCORDING to your desire I have remitted you four 
hundred crowns for my account, in your correspondent 
Baker's bill inclosed, payable by and to yourself, for which 
please to give me credit. I recommend the contents of my 
last and the 4th current to you, and rest your friend and 
humble servant, 

Ebward Baker. 

Parisi Sept. H, 1 806. 
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For crowns 400, at 2(4^. per crown. 



V 



Paris, S«pt. 14, 1806. 

AT double usance pay this my only bill of ex- 

i change to myself, the sara of four handred crowns, 
exchange at thirty-four pence sterling per crown, 
the value received of Mons. Edwafd Bakerman, 
and place it as per advice to the account of 

"Your humble servant, 

Henry Vyse. 
To Thomas Day, mer- 1 
ckant, at Bristol, j 



Form of the Corrtspondeni's Letter of Advice, 

Mr. Thomas Dav, 

SIR, Paris, Sept. 14, 1806. 

BY this post I have drawn on you for four hundred crowns, 
at 34(/. payable to yourself, value of Mons. £dw. Bakerman, 
which* with my other bills depending, please to honour, and 
the timely remittance shall be punctually made you by. 

Sir, 
Your very humble servant, 

Nicholas Bh9wn. 
To Mr. Timothy Bevan, 7 
merchant, Bristol. 3 



Form of Letters of Credit, 

SIR, London, June 12, 1^06. 

PLEASE to furnish the bearer hereof, Mr. Thooias 
Cavendish, with the sum of one hundred pounds, a» he sfaaFl 
require the same, and place it to my account: for which 
this letter of qredit, and his receipt^ shall be jour sufficient 
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voucher and warrant; giving upon payment a line or two of 
advice to 

Your sincere friend^ 

Francis Ross. 
To Mr. John Day, merchant, 1 
at Hull. 



1 



The Receipt, 

RECEIVED, July 6, 1806, of Mr. Robert Berry, the 

sum of one hundred pounds, by virtue of Mr. Francis 

Rosses letter of credit, of June the 12ih last, for the said 
sum, per 

Michael Nichols, 

•£ 100 



SIR, Dublin, May 7, 1800. 

The bearer, Mr. Thomas Vyse, will have occasion for 
sixty pounds, which sum I desire you to furnish him, and take 
his bill for the said sum, or any part thereof on the Honour- 
able William Webb, Esq. 

I am. Sir, 

Your humble servant, 

Richard Kirk. 
To Henry Hedges, Esq.') 
Fleet-street, London. J 

Exch. £ 70. 

SIR, June 4, 1806. 

C AT twelve days' sight pay this my first of exchange 
The J to Henry Hepkins, Esq. or order, the sum of seventy 
Bill. J pounds, the valae received of ditto for your use, as per 

(advice from. Sir, 

Your humble servant, 

Thomas Vyse. 
To the Hon. William 
Bay, Esq, Dublin. 



^' 3 
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£xcb, £10. 

SIR, Jane 4, IBQd. 

AT twelve clays' sight pay this my second of ex- 
chasge, my first not paid> to Richard Kirk, Esq. or order, the 
sum of seventy pounds, the value received for your os/f, of 
Henry Hopkins, Esq. as by adyice from 

Your humble servant, 

ThoBIAS WlLKS.- 

To the Hon. WilHam 7 
Bay, Esq. Dublid. J 



Forw qf a General Letter ef Credit, to fiimisk a Person accord' 

ing to his occasion, 

SIR, Paris, May J 2, 1806. 

THE bearer, Mr. Aaron Babel, one of his Britannic 
Majesty's messengers, being ordered to Constantinople, will 
have occasion for money to defray his charges, &c. Please to 
furnish him with the sums he shall require at the said place, 
taking his receipts; and your draught, for the value, shall re- 
ceive due honour from 

Your humble servant, 

Michael Wells. 
Mons. Carter Day, Banquier, 7 
- d Vienne. * J 



For 600 Florins, at 3 liv, 45. 



SIR, Vienna, June 2, 1 806. 

AT three days' sight pay this my only bill of ex- 
change to Edward Fay, or order, the sum of 600 florins, ex- 
change at three livres four sols per florin, the Value paid at 
Constantinople to Aaron Babel, pursuant to your letter of cre- 
dit of the 1 2th of May last, and as by advice from the said 
Aaron Babel. 

Richard Stanjes. 
A Mons. Henry Hedges, 7 
Banquier, d Paris. j 



I 



Appendix. ifS 

BILIJS OF PARCELS AND BOOK DEBTS. 
(1) Mr.A. B. 

Boughtrof Thomas Grocer, Jan. 2^ 1805. 

8, d, jE, s, d. 

4 lb. of green tea, — — 
12 Ib.of bohesv, — ^ 

'5 Hundred of tobac(^o> ' — 

10 Barrels of raisin«, — - 

9 lb. of pepper, — ' — 

7 lb. of brimstone,^ — 

8 lb. of coffee, ' — — 
77 oz. of mace, — — 



at 17 


6 per lb. 


7 


10} 


66 


per c. 


46 


4 per b. 


2 


9 per Ibj 


I 


8 — • 


12 


9 


1 


6 J per oz 



£. 



(2) Mrs. T* 

Bought of Thomas SilxV Mercer, Peb. 7, 1806. 

^. d. j£» i» d* 

20 Yards of brocaded satio/ at 17 9 per yard 

36 Yards of mohair, — ^ 10 8 — 

B6 Yards of green silk damask, 19 11} 

100 Yards of padaasoy, — 11 10 

9 Yards of double taffety, ~ 3 9 

12 Yards of ditto, ~ 5 6 

6-Yards of ditto, — — 9 1 If 

42 Yards of ditto, — 10 6 

£. 



(3) The Hon. Lady B. 

Bought of J. Ltnen-Draper, March 6, 1806. 

s. d» £• s* d* 

100 Ells of dowlas — 

96 Ells of h(fl land, — 

19i Ells of dialer — 
27 } Yards of aamask, ' — 
1 2 Yards of rauslin, — 

24i Ells of cambric, — 



at lllperyard 




5 7i . 




, 


•17 






4 10} - 






110 




V 


5 6 








£. 




P2 


/ 





^ I 
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(4) Madam B. 

Bought ofBjMiLLWER, April 4, 1806. 

s, d, <£' *• d, 

264 Yards of blue ribvind, at 2 6 per yard 

12 Fans, French paper mount, 4 9 each 

6 Pair of Roman gloves, -^9 6 per pair 

4 Dozen of Irish lamb, ditto, 1 lOf 

6 Sarsenet hoods, while, — 5 11 each 
A piece of Mechlin lace, 12J y. 17 6 per yard 



£. 



[5) Mrs. F. PiNDUsT, 

Bought of Thomas Hosier, May 12, 1806. 



5. 



d, £• 9. d. 



28 Pair of thread stockings, at 4 6 per pair 

14 Dozen of worsted mixed, — 3 10 

13 Pair of strawberry hose, ^ — 4 5 ■ 

16 Pair of silk gloves, — 5 11^-—— 
74 Pair of Norwich hose^ — 2 6 " 

17 Pair of men's yarn, — 3 ^ 

J li Dozen ditto, silk, — 16 6 — 



(6) Mrs. Ann Scott, 

Bought of John Fruiterer, June 7, 180G. 

s, d, <£• *. d, 

6 Dozen of lemons — at 2 10 per doz. 
4i Hundred of Lisbon ditto, — 6 6 per hund. 
10 Ropes of onions, —7 1 9 each 

17 Doz. Seville and China oranges, 4 6 per doz. 
A bushel of chesnuts, — 10 6 

Dozen of pomegranates 4 10 per doz. 

£. 
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(7) Mr. C. Toms, 

Bdaghl of James Drapbe, July 4, IB06. 

^ s» d» £• $• d» 
1 2f Yards of broad cloth, at 1 8 6 per Yard 

17 Yards of fine Sp^nisl) black, 17 4 

14 J. Yards of 6ne grey doth, 16 10 

64 Yards of secopd drab» — 12 8 ' ■ ■ ■ 

27} Yards of shalloon^ - — i 9 ^^ 

1 9 Yards otserge^ — — 4 10^ » « ■ 



£. 



(^ * ■• - ' 



(8) Mr.W.L. 

BoQght of Anbrew Oilman, Aug. 7, 1806. 

S4 d, jE^ 5« d* 

12 lb. of anclioti^^, .— at 1 6 per lb. 

6-1^ of capers, ^ — 11-J 

fleib. ofsalt, - ' — 9} — — 

4 gallons of pickled mushrooms, 3 6 per gal. 

3 gallons of tiucca oil, — 10 5 ■ 

12lb«of saltpetre^,. — 1 4{ per lb. > 



m I w 



JE. 



(9) John Jones> Esq. 

Bought of Ta^ CUKBstaoNOBB. Sept. 1 6, 1806. 

C. qr, lb, s, d. JE^ s» d* 

6 Cheshire chteiHi, Wt. 3 8 14 at 44 6 ptr CX 

' 3 Gloucestct«iilto, 2 3 24 36 4 -^— *^ 

8 Flitches »f liatMi, 30 stone 2 m per slw 

10 Firkins ef'btftter, — 32 6«ack • 

24 Stilton cheesei 6 2 9 37 10 per C. 

3 Weys of ^MToik tetter 3 12 6 4»ch 

£. 

P,3 
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(10) Sir Matthew Lamb, 

' ^ Bought of NaTH. WlNEMEftCHANT, Oct. 4, 1806. 

12} Dozen of claret wine, at 37 6 per doz. 

4 Gallons of Canary, •'— 9 '6 per gal. 

2 Hhds. of old mountain, 6 4 -^— 

26 Doz<'u of Madeira, — SO 6 per doz. 
12 Dozen of tent, — 59 10 

44 Dozen of red port — 19 10 * 



£. 



(11) Mrs. B. 

^806. Bought of J.BoTCHEiu 

lb. d. <£.». d 

Jan. 2. A fore quar. of lamb, wt. 10} at 4J per lb. 

29 Ditto of pork, — 

Feb. 4. A buttock «>f beef, 

10. A fillet of vtal, — 

27. A 'sirloin of beef, — 
Mar. 6. Beefsteaks, — 

14. A saddle of mutton 



14 


5 


49 


*4 


114 


5* 


26 


** 


10 


5| 


Mi 


41 



£. 



(12) John Thomas, 

Bought of J.CORNCHANDLBK, Oct. 4, ISOOw 

9. d, £m. «• dm 

4 Quarters of barley, at 16 9 per quar> 

12 Bushels of wheat, — .5 9 per bush. 

7 Ditto of oats, , — 11 9. per quar. . 

20 Bushels of beans, — < 4 6 per bush. 

1« lb. of hops, — 19 per lb. 

4 Loads of hay> . -— 50^ C per load 



jippendix^ 
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(13) Mr. Jones, Dr. 

1806. 
Feb. 17.. 4 Sacks of coals. 
Mar. 4. 5iChal(lron8 of flittOj 
16. 8 Sacks of ditto, 
27* 9 Sacks of ditto, 
April 6. 7 Sacks of ditto, 
20. 3 Sacks of ditto. 



s. 

at 59 

30 

- 34 

- 42 

- 38 

- 45 



To J. COAI^MERCHANT. 

d. £. B. d. 

6 per ch. 




6 

9 




£. 



(14) Thomas Johnson, 

Bought of John Grocer, Not. 27, 1 806. 
C. f . Ih, s. d. <£, «• d. 

12 Hhds. of tobacco, wt. 6 1 24 at 53 6 per c. 

9 Farrels of raisias, «<>«/% or, a 
12 Ditto of rice, 
8 Bags of pepper. 

Brimstone, 
4 Hhds. of siiigar,' 



2 3 20 

3 I 27 
i 3 14 

3 2 24 

4 1 17 



39 8 

26 U 
79 6 

27 6 
33 9i- 



£. 



(15) Mr. John Man, 

Bought of John Jee, Dec. 27, 1806, 
6 Casks of Barbadoes sugar, at 2 months' credit, tIz. 

a q. a. 

No. 1. wt. 10 24 

2. — 9 2 17 

3. — 8 3 20.^ ^ ,^,, 

^ ' _ 11 2 17 >Tare 3 9r*^ 10/6, jcach. 

5. _ 10 1 1 

«. — 9 3 19 



Gross, 

Tare, 



Net, 



at 53s. 6(2. per cwt.. 



MO 

(16) Mr. JobnBos9» j 

Bought of JoBJH MAGKimitER, Jan. 30, 1806. | 

C. q. Ik 3. ll. £• 9. d, 

S Hhds. of sugar. Gross 10 3 10 ) 

Tare 2 10 at 74- Op* c. jf 

2Bar.ofScotchsii«ifi;6r. 8 2 7, 7 

, Ta. O 2 7 at 1 (J p4 lb. J 

2 Ditto of pimento, 6r. 7 3 7 

Ta. 2 2 at 1 10— 

3 Ditto of figs, Gr. 8 2 11 

Ta. O 1 27 at 30 p. c 

4 Hbds. of treacle, Gr. 11 2 19 1 

Ta. O 2 27 at 14 lO*-"** > 
3 Ditto of pnmet, Gr. 10 111 

Ta. O 2 25 at 17 6 



} 



£. 



(17) Mr. Thomas Bail, 

Bought of Joidii IJiLVBRSMiTB, Juhe 3, T806. 

oz/ dwt.gr. 8. d, «£• *. d 

A silver tankard, wt. 1 4 2 ' 3 at 6 9 p. oz. { 

'■■ punch ladle, 19 20 at 7 2 

■ punch bowl, 24 I 7 at 7 .6 

A pair of saoce-bdats, . 40 11 10 at 7 10 

6 Cruet tops, 4 9 3 at 6 4 

fiSaw^-pans, 62 19 4 At 7 2 

1 Doz. of dishes, each 26 1 4 (^ at 6 2 

Ditto of plates^ 14 ^O 9 at ft 8f 



£. 



tAe end. 



'M 1 2 mo 



Fkinted bj S. HamiItOfi> WC^Iidge, Suiit^f. 



